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Aryl and Heteroaryl Compounds, Compositions, and Methods of Use 

STATEMENT OF RELATED APPLICATIONS 

The present application claims priority under 35 USC 119 from the following U.S. 
Provisional Patent Applications: Serial No. 60/493,879, filed August 8, 2003, entitled "Aryl 
and Heteroaryl Compounds as Antviral agents"; Serial No. 60/493,878, filed August 8, 2003, 
entitled "Aryl and Heteroaryl Componds and Methods to Modulate Red Blood Cell 
Production"; Serial No. 60/493,903, filed August 8, 2003, entitled "Aryl and Heteroaryl 
Compounds and Methods to Modulate Coagulation", the entirety of which are herein 
incorporated by reference. 
FIELD OF THE INVENTION 

This invention relates to aryl and heteroaryl compounds and compositions that may 
antagonize of the intrinsic clotting pathway by binding to, and inhibiting the function of, 
factor XI or factors XI and IX, and methods of use for such compounds and compositions. 
BACKGROUND OF THE INVENTION 

Hemostasis, the arrest of bleeding from an injured blood vessel, requires the 
coordinated regulation of vascular, platelet, and plasma factors to eventually form a 
hemostatic seal or a blood clot. In normal hemostasis, collective activity activity of these 
factors is counterbalanced by regulatory mechanisms that limit the accumulation of platelets 
and fibrin in the area of injury. 

In normal hemostasis, the process of clot formation (blood coagulation) and clot 
dissolution (fibrinolysis) is delicately balanced. A slight imbalance between the processes of 
clot formation and dissolution can lead to excessive bleeding or thrombosis, and there are 
several disease states related to abnormal hemostasis. For example, abnormal thrombus 
formation in the coronary arterial vasculature due to the rupture of an established 
atherosclerotic plaque is a major cause of acute myocardial infarction and unstable angina. 
Moreover, treatment of an occlusive coronary thrombus by either thrombolytic therapy or 
percutaneous transluminal coronary angioplasty (PTCA) is often accompanied by an acute 
thrombotic reclosure of the affected vessel which requires immediate resolution. Also, a high 
percentage of patients undergoing major surgery in the lower extremities or the abdominal 
area suffer from thrombus formation in the venous vasculature, which can result in reduced 
blood flow to the affected extremity and a predisposition to pulmonary embolism. 
Additionally, disseminated intravascular coagulopathy is characterized by the rapid 
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consumption of coagulation factors and systemic coagulation which results in the formation 
of life-threatening thrombi occurring throughout the vasculature leading to widespread organ 
failure. Disseminated intravascular coagulopathy commonly occur within both vascular 
systems during septic shock, certain viral infections and cancer. 

Thus, pathogenic thrombosis in the arterial vasculature is a major clinical concern in 
today's medicine. It is the leading cause of acute myocardial infarction which is one of the 
leading causes of death in the western world. Recurrent arterial thrombosis also remains one 
of the leading causes of failure following enzymatic or mechanical recanalization of occluded 
coronary vessels using thrombolytic agents or percutaneous transluminal coronary 
angioplasty (PTCA), respectively [Ross, A. M., Thrombosis in Cardiovascular Disorder, p. 
327, W.B. Saunders Co., Fuster, V. and Verstraete, M. eds. 1991); Califf, R. M. and 
Willerson, J. T., Id. at p 389], In contrast to thrombotic events in the venous vasculature, 
arterial thrombosis is the result of a complex interaction between fibrin formation resulting 
from the blood coagulation cascade and cellular components, particularly platelets, which 
make up a large percentage of arterial thrombi. Heparin, the most widely used clinical 
anticoagulant administered intravenously, has not been shown to be universally effective in 
the treatment or prevention of acute arterial thrombosis or rethrombosis [Prins, M. H. and 
Hirsh, L, J. Am. Coll. Cardiol, 67: 3A (1991)]. 

Besides the unpredictable, recurrent thrombotic reocclusion which commonly occurs 
following PTCA, a profound restenosis of the recanalized vessel occurs in 30 to 40% of 
patients 1 to 6 months following this procedure [Califf, R. M. et al., J. Am. Coll. Cardiol., 17: 
2B (1991)]. These patients require further treatment with either a repeat PTCA, or coronary 
artery bypass surgery, to relieve the newly formed stenosis. Restenosis of a mechanically 
damaged vessel is not a thrombotic process but instead is the result of a hyperproliferative 
response in the surrounding smooth muscle cells which over time results in a decreased 
luminal diameter of the affected vessel due to increased muscle mass. Id. As for arterial 
thrombosis, there is currently no effective pharmacologic treatment for the prevention of 
vascular restenosis following mechanical recanalization. 

Thus, there is a need for specific anti-thrombotic agents. Also, there is a need for 
anti-thrombotic agents that selectively inhibit factors in either the extrinsic pathway or the 
intrinisic pathway, while leaving the other pathway unaffected. 
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SUMMARY OF THE INVENTION 

Embodiments of the present invention provide aryl and heteroaryl compounds, 
compositions, and methods of use of such compounds and compositions. The present 
invention may be embodied in a variety of ways. 

In one embodiment, the present invention comprises compounds of Formula (I) as 
described herein. In another embodiment, the present invention also provides methods for 
the preparation of compounds of Formula (I). 

The present invention also comprises pharmaceutical compositions comprising 
compounds of Formula (I). In another embodiment, the present invention provides methods 
for the preparation of compositions comprising the compounds of Formula (I). The 
pharmaceutical compositions may comprise pharmaceutical^ acceptable carriers, excipients, 
and/or diluents. 

In another embodiment, the present invention provides methods for the use of 
compounds of Formula (I) and pharmaceutical compositions comprising compounds of 
Formula (I). In one embodiment, the compounds and pharmaceutical compositions of the 
present invention may be used for treating human or animal disorders. Compounds of 
Formula (I) may be useful as modulators of the intrinsic clotting pathway by inhibiting the 
biological activity of factor XI and/or both factor DC and factor XL For example, compounds 
of Formula (I) may be used in the management, treatment, and/or control, and/or as an 
adjunct therapy for treatment, of diseases in humans caused in part by the intrinsic clotting 
pathway utilizing factor XI/BC Such diseases or disease states include cardiopulmonary 
bypass, stroke, myocardial infarction, deep vein thrombosis associated with surgical 
procedures or long periods of confinement, acute and chronic inflammation and clotting 
associated with hemodialysis. 
BRIEF DESCRIPTION OF THE FIGURES 

The present invention will be described with reference to the accompanying drawings, 
wherein: 

FIG. 1 is a diagram depicting the steps involved in the intrinsic and extrinsic blood 
clotting cascades, from time of trauma to the activation of factor X. 

FIG. 2 is a diagram depicting the steps following initial intrinsic and extrinsic blood 
clotting cascades, beginning with the formation of Xa and culminating in the formation of a 
thrombus. 
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DETAILED DESCRIPTION 

Upon injury to a blood vessel, vascular factors may reduce blood flow from the blood 
vessel by local vasoconstriction and compression of injured vessels. At the same time, 
platelets can adhere to the site of vessel wall injury and form aggregates called hemostatic 
plugs, which form the first key element of the hemostatic seal. Platelets can also release 
factors that provide surface membrane sites and components for the formation of 
enzyme/cofactor complexes in blood coagulation reactions. Through a series of interacting 
and propagating zymogen activations, the activated form of one plasma factor may catalyze 
the activation of the next plasma factor. This cascade of blood coagulation reactions 
eventually forms a fibrin clot. The fibrin clot, an insoluble fibrin matrix that radiates from 
and anchors the hemostatic plug, is the second key element of the hemostatic seal. 

The cascade of blood coagulation reactions involves two interdependent pathways, an 
intrinsic pathway and an extrinsic pathway. Both pathways, however, ultimately catalyzes 
the proteolytic activation of factor X to factor Xa. 

As shown in FIG. 1, damage to the blood vessel or a negatively charged surface may 
initiate blood clotting by the intrinsic pathway. Tthe major components of the intrinsic 
pathway include factor VHI, a non-enzymatic co-factor, and factors IX and XI, zymogen 
serine proteases. The initiation of the intrinsic pathway results in the activation of factor XI 
to XIa. Factor XIa, in the presence of the factor Vila/tissue factor complex involved in the 
extrinsic pathway, can then catalyzes the activation of factor IX to factor IXa. The presence 
of factor IXa, in combination with the activated form of factor Vm (Villa) on an appropriate 
phospholipid surface, results in the formation of a tenase complex (10). The tenase complex 
then catalyzes the formation of factor Xa from its zymogen, factor X. 

In contrast to the intrinsic pathway, the extrinsic pathway of blood clotting may be 
initiated by exposure of blood to injured tissue. As is shown in FIG. 1, the major components 
of the extrinsic pathway are factor VII (a zymogen serine protease), and tissue factor (a 
membrane bound protein). Tissue factor serves as the requisite non-enzymatic co-factor for 
factor VII. The initiation of the extrinsic pathway is thought to be an autocatalytic event 
resulting from the activation of factor VII by trace levels of activated factor VII (factor Vila), 
both of which are bound to newly exposed tissue factor on membrane surfaces at sites of 
vascular damage (20). The factor Vila/tissue factor complex directly catalyzes the formation 
of factor Xa from factor X. 

Once the initial intrinsic or extrinsic cascade results in the activation of factor X to 
Xa, factor Xa catalyzes the penultimate step in the blood coagulation cascade, the formation 
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of serine protease thrombin. As seen in FIG. 2, thrombin formation occurs when a 
prothrombinase complex (30), comprising of factor Xa, the non-enzymatic co-factor Va, and 
the substrate prothrombin, is assembled on an appropriate phospholipid surface. Once 
formed, thrombin functions as part of a feedback loop, controlling the activation of factors V 
and VEL Additionally, thrombin may catalyze both the activation of factor Vm and the 
conversion of fibrinogen to fibrin. Factor Villa then interacts with fibrin to catalyze the 
formation of a thrombus, or crosslinked fibrin clot. 

Numerous strategies have been developed for the treatment of thrombotic disorders. 
Many antithrombotic therapies are based on interference in the hemostatic system. This 
approach carries the inherent risk of bleeding, since the hemostatic system is no longer fully 
responsive to potential injury. Therefore, antithrombotic benefits are normally associated 
with antihemostatic risks. In attempts to improve the benefit-to-risk ratio, antithrombotic 
agents are continuously being developed. Various antithrombotic strategies include 
administering general inhibitors of thrombin formation such as heparin or vitamin K 
antagonists; administering specific thrombin inhibitors; administering specific factor Xa 
inhibitors; and administering inhibitors of platelet activation and adhesion. 

Evaluation of current antithrombotic strategies in terms of antithrombotic benefits 
versus antihemostatic risks reveals that the benefit-to-risk ratio tends to be more favorable for 
strategies that interfere with one specific step rather than in a more general phase of the 
hemostatic system [L. A. Harker, Biomedical Progress vol 8, 1995, 17-26], For example, the 
development of inhibitors specific for factor Xa is an improvement from general and specific 
thrombin inhibitors. But, this approach blocks the common (intrinsic and extrinsic) pathway 
of thrombin generation (see FIG. 1), and thereby thrombin-dependent platelet activation. 
Thus, a need exists for more specific anti-thrombotic agents that selectively inhibit one single 
hemostatic pathway, while leaving other pathways unaffected. 

The are two blood coagulation pathways associated with normal hemostasis, intrinsic 
and extrinsic are interdependent. Thus, complete elimination of the intrinsic pathway may 
lead to uncontrolled bleeding. For example, Type B hemophiliacs completely lack factor IX 
or factor DC function and have a phenotype characterized by a severe bleeding disorder. 
Also, activation of factor X directly by Vila/tissue factor, which bypasses the need for factor 
VIII and factor DC, is insufficient for normal hemostasis. Also, formation of the factor 
VIIIa/DCa phospholipid factor X activator (tenase complex) (20) may be essential for normal 
hemostasis. 
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Selective inhibition of the intrinsic pathway of coagulation with a factor XI antagonist 
or a dual factor XI/IX antagonist can provide a method to inhibit the clotting cascade 
associated with some types of surgery, stroke, myocardial infarction and hemodialysis, while 
leaving the clotting pathway associated with external lesions such as trauma or abscess intact. 
As factors XI and IX are primarily associated with the intrinsic clotting pathway, antagonists 
that have activity to factor XI or dual activity to factor XU IX may have a therapeutic benefit 
in diseases associated with intrinsic pathway clotting by inhibiting intravascular thrombosis. 
Additionally, antagonists of factor XI or dual antagonists of factor XI/IX may not have the 
side effect of unwanted or uncontrollable bleeding by impairing extravascular hemostasis 
associated with wound healing. \ 

For example, certain point mutations in factor IX may partially inhibit its function and 
result in a mild or moderate phenotype manifested as a non-life threatening bleeding disorder 
[Bowen, D. J., J. Clin. Pathol: Mol. Pathol. 55:1-18 (2002)]. These point mutations cause 
factor IX to behave as if it were subject to a partial antagonist. In the presence of a partial 
antagonist, factor IX may maintain some activity, even at saturation levels of the partial 
antagonist. As a result of the point mutations in factor IX, its activity can be reduced along 
with clotting associated with the intrinsic pathway, while still maintaining some residual 
activity remains that leaves the extrinsic pathway intact. Additionally, an antibody directed 
against the gamma-carboxyglutamic acid domain of Factor XI demonstrated efficacy in 
animal models of throbosis without an increase in bleeding times [Refino, C.J., et aL Thromb 
Haemost. 82(3) 1188-1195 (1999)]. 

Thus, embodiments of the present invention, provide compounds of Formula (I), 
pharmaceutical compositions, and methods to inhibit the clotting activities of factor XI and/or 
both factor IX and factor XI. Inhibition of hemostasis with agents that may selectively inhibit 
the intrinsic pathway of factor X activation may leave the extrinsic pathway intact and allow 
the formation of small, but hemostatically important amounts of factor Xa and thrombin. 

In one embodiment, the present invention provides compounds of Formula Q) as 
depicted below. Embodiments of the present invention also provide methods of the 
preparation of compounds of Formula (I). 

In addition, embodiments of the present invention may comprise pharmaceutical 
compositions comprising compounds of Formula (I), and well as methods of making such 
compositions. 

In another embodiment, the present invention provides methods for the use of 
compounds of Formula Q) and pharmaceutical compositions comprising compounds of 
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Formula (I) in treating human or animal disorders. Compounds of the Formula (I) and 
pharmaceutical compositions comprising compounds of Forumula Q) may be useful as 
modulators of the intrinsic clotting pathway by inhibiting the biological activities of factor XI 
and/or both factor DC and factor XI. Thus, the compounds and compositions of the present 
iiiveniton may be useful in a variety of applications including management, treatment, and/or 
control of diseases in humans caused in part by the intrinsic clotting pathway utilizing factors 
XWX. Also, the compounds and compositions of the present inveniton may be useful as 
adjunct therapeutics in the management, treatment, and/or control of diseases in humans 
caused in part by the intrinsic clotting pathway utilizing factors XI/DC Such diseases or 
disease states include cardiopulmonary bypass, stroke, myocardial infarction, deep vein 
thrombosis associated with surgical procedures or long periods of confinement, acute and 
chronic inflammation and clotting associated with hemodialysis. 
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In one aspect, the present invention provides compounds which are represented by 
Formula (I): 



Ar 2 — K 
(I) 

wherein 

Ar 2 comprises an aryl, heteroaryl, fused cycloalkylaryl, fused cycloalkylheteroaryl, 
fused heterocyclylaryl, or fused heterocyclylheteroaryl group optionally substituted 1 to 7 
times. In an embodiment, Ar 2 comprises an aryl, heteroaryl, or fused arylheterocyclyl group 
optionally substituted 1 to 7 times. In another embodiment, Ar 2 comprises a phenyl, 
naphthyl, pyridyl, indolyl, isoquinolyl, pyrimidyl, tetrahydroisoquinolyl, quinoxazoyl, or 
quinazolyl group optionally substituted 1 to 7 times. In another embodiment, Ar 2 comprises a 
substituted phenyl, 2-naphthyl, 2-pyridyl, 3-isoquinolyl, 2-pyrimidyl, 2-quinazolyl, or 3- 
tetrahydroisoquinolyl group having 1 to 5 substituents. Substituents of Ar 2 throughout the 
various embodiments may independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-T1-R20; 


i) 


-alkyl; 


j) 


-aryl; 


k) 


-heteroaryl; 


1) 


-heterocyclyl; 


m) 


-cycloalkyl; 


n) 


-alkylene-aryl; 


o) 


-alkylene-arylene-aryl; 


P) 


-alkylene-arylene-alkyl; 


q) 


-arylene-alkyl; 
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r) 


-arylene-aryl; 


s) 


-arylene-heteroaryl; 


t) 


-heteroarylene-aryl; 


u) 


-lieteroarylene-heteroaryl; 


v) 


-heteroaxylene-heterocyclyl; 


w) 


-arylene-heterocyclyl; 


x) 


-arylene-aiylene-alkyl; 


y) 


-Ti-alkyl; 


z) 


-Ti-aryl; 


aa) 


- Ti-alkylene-aryl; 


bb) 


- Ti-alkenylene-aryl; 


cc) 


- Ti-alkylene-heteroaryl; 


dd) 


- Ti-alkenylene-heteroaryl; 


ee) 


- Ti-cycloalkylene-aryl; 


fit) 


- Ti-cycloalkylene-heteroaryl; 


gg) 


-Ti-heterocyclylene-aryl; 


hh) 


-Ti-heterocyclylene-heteroaryl; 


ii) 


- Ti-arylene-alkyl; 


jj) 


- Ti-arylene-alkenyl; 


kk) 


- Ti-alkylene-arylene-aryl; 


U) 


- Ti-arylene-T 2 -aryl; 


mm) 


- Ti-arylene-arylene-aryl; 


nn) 


- Ti-alkylene-arylene-aUcyl; 


oo) 


-alkylene-Ti-alkylene-aryl; 


PP) 


-arylene-Ti -alkyl; 


qq) 


-arylene-Ti-alkylene-aiyl; 


rr) 


-Ti-alkylene-T2-aryl; 


ss) 


-Ti -alkylene-axyl; 


tt) 


-alky lene-T i -heteroaryl ; 


uu) 


-alkylene-Ti -cycloaDcyl; 


w) 


-alkylene-Ti -heterocyclyl; 


ww) 


-alkylene-T-arylene-alkyl; 


xx) 


-alkylene-Ti-alkylene-arylene-alkyl; 


yy) 


-alkylene-Ti -alkyl; 
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zz) -alkylene-Ti -R 2 o; 
aaa) -arylene- T1-R20; 
bbb) -alkylene-cycloalkyl; 
ccc) -Ti-arylene-T 2 -alkylene-aryl; 
ddd) -Ti-arylene-aryl; 
eee) -Ti-alkylene-cycloalkyl; 
fff) -Ti-cycloalkyl; 
ggg) -Ti-heterocyclyl-T 2 -aryl; 
hhh) -Ti-alkynyl; 
iii) -Ti-alkylene-T 2 -alkyl;or 
jjj) -hydrogen; 
wherein 

R20 comprises: -hydrogen, -alkyl, -alkenyl, -alkylene-cycloalkyl, -alkynene-heterocyclyl, - 
aryl, -heteroaryl, -arylene-alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, -alkylene-arylene- 
aryl, -alkylene-arylene-alkylene-aryl, -alkylene-arylene-O-arylene, or alkylene-arylene-O- 
alkylene-aryl; 

Ti comprises -CH r , -0-, ~N(R 21 )-, -C(O)-, -CON(R 2 i)-, -N(R 2 i)C(0)-, -N(R 21 )CON(R 22 )-, 
-N(R 2 i)C(0)0-, -OC(0)N(R 21 )-, -N(R 2 i)S0 2 -, -S0 2 N(R 2 i)-, -C(0)-0-, -0-C(0)-, -S-, -S(O)-, 
-S(0 2 )-,-N(R 21 )S0 2 N(R 22 K 

1 1 s - 

21 ^ 3 , or 9 wherein R 2 i,R22 and R23, independently comprise: - 

hydrogen, -alkyl, -alkenyl, -alkylene-cycloalkyl, -alkynene-heterocyclyl, -aryl, -heteroaryl, - 
arylene-alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, -alkylene-arylene-aryl, -alkylene- 
arylene-alkylene-aryl, -alkylene-arylene-O-arylene, or alkylene-arylene-O-alkylene-aryl; and 
T 2 comprises a direct bond, -CH 2 -, -0-, -N(R 24 )-, -C(O)-, -CON(R 24 )-, -N(R 24 )C(0)-, 
-N(R 2 4)CON(R 25 )-, -N(R 24 )C(0)0-, -OC(0)N(R 24 )-, -N(R 24 )S0 2 -, -S0 2 N(R 24 )-, -C(0)-0-, 
-O-C(O)-, -S-, -S(0)-, -S(0 2 )-, -N(R 24 )S0 2 N(R 25 >, wherein R 24 and R 25 independently 
comprise; -hydrogen, -alkyl, -alkenyl, -alkylene-cycloalkyl, alkynene-heterocyclyl, -aryl, - 
heteroaryl, -arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyL 
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In another embodiment, Ar 2 comprises a substituted phenyl, 2-naphthyl, 3- 
isoquinolyl, 2-qitinazolyl, or 3-tetrahydroisoquinolyl group having 1 to 5 substituents 
independently comprising: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-T1-R20; 


i) 


-alkyl; 


j) 


-aryl; 


k) 


-arylene-alkyl; 


1) 


-Ti-alkyl; 


m) 


-Tj-alkylene-aryl; 


n) 


-Ti-alkylene-arylene-aryl; 


o) 


-Ti-alkylene-arylene-alkyl; 


P) 


-arylene-Ti-alkyl; 


q) 


-alkylene-cycloalkyl; or 


r) 


-Ti-arylene-alkyl 


wherein 



Ti comprises -CH 2 -, -0-, -N(R 2 i)-, -CON(R 2 i>, -C(0)0-R 2 i or -N(R 2 i)C(0)-; 
wherein R 20 and R 2 i independently comprise: -hydrogen, -alkyl, or -aryl. 
In another embodiment, Ar 2 comprises (l-alkylene-cycloalkyl)-(alkyl-phenoxy)-2- 
isoquinolyl group. 

In another embodiment Ar 2 comprises: 5-bromo-2-heptyloxy-benzyl, 5-bromo-2-(3- 
trifluoromethyl-phenoxy)-benzyl, 4'-trifluoromethyl -biphenyl, 4'-trifluoromethoxy- 
biphenyl, 5-bromo-2-(4-tert-butyl-benzenesulfonylamino)-benzyl, 5-chloro-2-diethylamino- 
benzyl, 5-chloro-2-(4-trifluoromethyl-phenylamino)-benzyl, 2-(cyclopentyl-acetyl)-7-(4- 
trifluoromethyl-ben2yloxy)-l,2,3,4-tetrahydro-isoquinoline, (4-trifluoromethyl-phenoxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester, (4-trifluoromethyl-benzyloxy)- 
3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester, 2-(2-Cyclopentyl-acetyl)-7- 
(4-trifluoromethyl-phenoxy)-l,2,3,4-tetrahydro-isoquinoline, 7-(4-tert-butyl-phenoxy)-2-(2- 
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cyclopentyl-acetyO-l^^^-tetrahydro^soquinoline, 6-(4-tert-butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l,2,3,4-tetrahyto 

lH-isoquinoline-2-carboxylic acid isobutyl ester, 4-Hydroxy-4 l -trifluoromefhyl-biphenyl, 4- 
methoxy-4 f -trifluoromethyl-biphenyl, 4-hydroxy-4-trifluoromethyl-biphenyl J 6-(4-tert-butyl- 
phenoxy)-isoquinoline, 7-(44ert-butyl-phenoxy)-isoquinoline, 6-(4-tert-butyl-phenoxy)- 
isoquinoline, 6-(4-trifluoromethoxy-phenoxy)-isoquinoline > 5-(4-tert-butyl-phenoxy)-indole- 
1-carboxylic acid tert-butyl ester, 6-(4-tert-butyl-phenoxy)-3-ethylsulfanyl-qxiiiioxaline ;) 7-(4- 
tert-butyl-phenoxy)- 1 -cyclopentylmethyl-isoquinoline, 7-(4-tert-butyl-phenoxy)- 1 - 
cyclohexyl-isoquinoline, 7-(4-teit-Butyl-phenoxy)-l-cycloheptyWsoqiiinoline, 7-(4-tert- 
Butyl-phenoxy)-l-phenethyl-isoquinoline 5 or 6-(4-tert-butyl-phenoxy)-l-cyclopentyhnethyl- 
isoquinoline. 

K comprises: -CO2H, an acid isotere, or a group of the formula 



c is equal to 0, 1, or 2; wherein the values of 0, 1, and 2 comprise a direct bond, -CH2- 
, and -CH2-CH2-, optionally substituted 1 to 4 times with a substituent comprising: -alkyl, - 
aryl, -alkylene-aryl, -arylene-alkyl, -alkyjene-arylene-alkyl, -O-alkyl, -O-aryl, or -hydroxyl. 
La an embodiment, c is equal to 0 or 1 . In another embodiment, c is equal to 0. 

G comprises: -hydrogen, -CO2R1, -CH 2 ORi, -C(0)-Ri, -C(R0=N-O-R2, -C(0)N 
(Ri)(R 2 ), -C(0)-NH-NH2, an acid isostere, or an ester isostere, wherein R\ and R 2 
independently comprise: -hydrogen, -alkyl, alkoxy, alkylhydroxy, alkyl-N^-dialkyl-amino, 
aBcyl-amino-acyl, -aryl, -arylene-alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, or when R\ 
and R2 are bonded to a nitrogen group in G, R\ and R 2 may be taken together to form a ring 





,or 



wherein 
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having the formula -(CH 2 ) m -Z2-(CH 2 )n, wherein m and n are, independently, 1, 2, 3, or 4; Z 2 
comprises -CH 2 -, -C(0>, -0-, -N(H)-, -S-,.-S(0)-, -S(0 2 )-, -CON(H)-, -NHC(O)-, - 
NHC(0)N(H)-, -NH(S0 2 )-, -S(0 2 )N(HK -(0)CO-, -NHS(0 2 )NH-, -OC(0)-, -N(R 24 )-, - 
N(C(0)R 24 )-, -N(C(0)NHR 12 )-, -N(S(0 2 )NHR 24 >, -N(S0 2 R 24 )-, or -N(C(0)OR 24 >; wherein 
R 24 comprises hydrogen, aryl, alkyl, or alkylene-aryl. In an embodiment, G comprises: - 
hydrogen, -C0 2 Ri, -CH 2 ORi, -C(0)-Ri, -C(Ri)=N-0-R 2 , an acid isostere, or an ester 
isostere; wherein Ri and R 2 independently comprise: -hydrogen, -alkyl, -aryl, -arylene-alkyl, 
-alkylene-aryl, or -alkylene-arylene-alkyl. In another embodiment, G comprises: -hydrogen 
or -C0 2 Ri; wherein Ri comprises : -hydrogen, -alkyl, or -aryl. In another embodiment, G 
comprises: - hydrogen or-C0 2 H. In another embodiment, G comprises: -C0 2 Ri or an ester 
isostere, wherein Ri comprises -alkyl, -alkylene-aryl, or -aryl. In another embodiment, G 
comprises an ester isostere comprising a 3-alkyl-[l,2,4]oxadiazol-5-yl group. 

R 3 comprises: hydrogen, -alkyl, alkylene-aryl, -aryl, or -alkylene-cycloalkyl. In an 
embodiment, R 3 comprises: hydrogen. In another embodiment, R 3 comprises: -alkyl, 
alkylene-aryl, or -alkylene-cycloalkyl. 

R* comprises: hydrogen, -alkyl, -alkylene-cycloalkyl, or -alkylene-heterocyclyl, 
-alkylene. R 5 comprises: hydrogen, -alkyl, -alkylene-cycloalkyl, -alkylene-heterocyclyl, 
-alkoxy, alkylhydroxy, alkyl-NjN'-dialkyl-amino, or -alkyl-amino-acyl. In an embodiment, 
R4 comprises: hydrogen, and R$ comprises: alkyl, -alkoxy, alkylhydroxy, or -alkylene- 
cycloalkyl. 

h, h, h, J 4 , h independently comprise -C(R 2 5)(R 2 6)- or a direct bond, wherein R 25 and 
R 26 independently comprise hydrogen, -alkyl, -aryl, -alkylene-aryl, alkoxy, alkylhydroxy, 
alkylene-O-alkyl, alkylene-O-alkylene-aryl, -C0 2 H, -alkylene-C0 2 H, , -C0 2 -alkyl, -alkylene- 
C0 2 -alkyl, -acid isostere, or -ester isostere, and wherein the ring comprising nitrogen and Ji 
through J5 contains at least four carbon atoms and at least one of Ji through J5 is substituted 
with -C0 2 H, -alkylene-C0 2 H, -C0 2 -alkyl, -alkylene-C0 2 -alkyl, -acid isostere, or -ester 
isostere. 

Z! comprises -CH 2 -, -C(O)-, -0-, -N(H)-, -S-, -S(O)-, -S(0 2 )-, -CON(H)-, -NHC(O)-, 
-NHC(0)N(H)-, -NH(S0 2 )-, -S(0 2 )N(H)-, -(O)CO-, -NHS(0 2 )NH-, -OC(O)-, -N^)-, - 
N(C(0)R6)-, -N(C(0)NHR6)-, -N(S(0 2 )NHR*)-, -N(S0 2 R6)-, or -N(C(0)OR6)-; wherein R6 
comprises: -hydrogen, alkyl, aryl, or alkylene-aryl. In an embodiment, Z\ comprises -CH 2 -, - 
0-, -N(H)-, -S-, -S(0 2 >, -N(R6>, or -N(C(0)OR6)-, wherein Re comprises alkyl or alkylene- 
aryl. 
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V comprises: -(CH 2 ) b -S-(CH 2 ) a -, -(CH 2 ) b -S-, -S-(CH 2 ) a -, -(CH 2 )b-S(0 2 HCH2)a- s 
-(CH 2 ) b -S(0 2 )-, -S(0 2 )-(CH 2 ) a -, -(CH 2 )b-0-(CH 2 ) a -, -(CH 2 VN(R 7 )-(CH 2 )a-, -(CH 2 ) b -0-, 
-(CH 2 ) b -N(R 7 ), -(CH 2 ) a > or a direct bond; in which a is equal to 0, 1, or 2, b is equal to 1 or 2, 
and R 7 comprises: -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene- 
arylene-alkyl; wherein the values of 0, 1, and 2 comprise a direct bond, -CH 2 -, and -CH 2 - 
CH 2 -, optionally substituted 1 to 4 times with a substituent group comprising: -alkyl, -aryl, - 
alkylene-aryl, -arylene-alkyl, -alkylene-arylene-alkyl, -O-alkyl, -O-aryl, or -hydroxy 1. In an 
embodiment, V comprises: -(CH 2 VO-(CH 2 ) a -, KCH 2 ) b -N(R 7 )-(CH 2 ) a -, -(CH 2 ) b -0-, -(CH 2 ) b - 
N(R 7 ), -(CH 2 ) a -, or a direct bond; in which a is equal to 0, 1, or 2, b is equal to 1 or 2, and R 7 
comprises: -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl; 
wherein the values of 0, 1, and 2 comprise a direct bond, -CH 2 -, and -OH 2 -CH 2 -, optionally 
substituted 1 to 4 times with a substituent comprising: -alkyl, -aryl, -alkylene-aryl, -arylene- 
alkyl, -alkylene-arylene-alkyl, -O-alkyl, -O-aryl, or-hydroxyl. In another embodiment, V 
comprises: -(CH 2 ) a -, -(CH 2 ) b -0-(CH 2 ) a -, or a direct bond, wherein a is equal to 1 or 2, and b 
is equal to 1 . In another embodiment, V comprises: -(CH2) a - or a direct bond, wherein a is 
equal to 1. 

X comprises: -N(R 8 >, -CONCRg)-, -N(R«)CO-, -N(R8)CON(R 9 )- ? -OC(0)N(Rs)-, - 
S0 2 N(R8)-, or -N(Rg)S0 2 N(R9)-; wherein Rg and'Rp independently comprise: -hydrogen, 
-alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, -alkylene-cycloalkylene- 
C(0)-alkylene-aryl, -alkylene-heterocyclylene-C(0)-alkylene-aryl, -alkylene-C(H)(Rio)(Ri i)> 
-alkylene-N-(Rio)(Rn)» or -alkylene-cycloalkyl, 

wherein Rio comprises H, alkyl, alkylene-aryl, alkylene-heteroaryl, aryl, or heteroaryl, 
andRn comprises H, -alkyl, -alkylene-aryl, -alkylene-heteroaryl, -aryl, -heteroaryl, - 
C(0)-0-alkyl, -C(0)-0-alkylene-axyl, -C(0)-0-alkylene-heteroaryl, -C(0)-alkyl, - 
C(0)-alkylene-aryl, -C(0)-alkylene-heteroaiyl, -S(0) 2 -alkyl, -S(0) 2 -aryl, , -S(0) 2 - 
heteroaryl, -S(0) 2 -alkylene-aryl, -S(0) 2 -alkylene-heteroaryl, -S(0) 2 -NH-alkyl , - 
S(0)rNH-alkylene-aryl , -S(0) 2 -NH-alkylene-heteroaryl, -S(0) 2 -NH-aryl, or -S(0) 2 - 
NH-heteroaryl; 

Rio and Ri i may be taken together to form a ring having the formula -(CH 2 ) m -Z2- 
(CH 2 )n- bonded to the nitrogen or carbon atom to which Rio and Rn are attached, 
wherein m and n are, independently, 1, 2, 3, or 4; Z 2 comprises -CH 2 -, -C(O)-, -O-, - 
N(H)-, -S-, -S(O)-, -S(0 2 )-, -CON(H)-, -NHC(O)-, -NHC(0)N(H)-, -NH(S0 2 )- a - 
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S(0 2 )N(H)-, -(O)CO-, -NHS(0 2 )NH-, -OC(O)-, -N(Ri 2 )-, -N(C(0)Ri 2 )-, - 
N(C(0)NHR 12 )-, -N(S(0 2 )NHRi 2 )-, -N(S0 2 R 12 )-, or -N(C(0)OR 12 )-; 
wherein R] 2 comprises hydrogen, aryl, alkyl, or alkylene-aiyl; or 



Rio and R\ i may be taken together, with the nitrogen or carbon atom to which they are 
attached, to form a heteroaryl ring; and; 

In an embodiment, X comprises: -N(R$)- 3 -CON(Rg)-, -N(R«)CO-, or 
-N(R8)CON(R9)-, wherein Rg and R9 independently comprise: -hydrogen, -alkyl, -aryl, 
-arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl. In another embodiment, X 
comprises: -N(Rg>, -CON(RgK or -N(R 8 )CO-, wherein Rg comprises: -hydrogen, -alkyl, 
-aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl. In another embodiment, X 
comprises -CON(Rg)-, wherein Rg comprises -hydrogen, -alkyl, -aryl, -arylene-alkyl, - 
alkylene-aryl, -alkylene-arylene-alkyl, or -alkylene-cycloalkyl. In another embodiment, X 
comprises -CON(Rg)-, wherein Rg comprises -alkylene-C(H)(Rio)(Rn), wherein Ri 0 and Rn 
form a ring having the formula -(CH 2 )m-Z 2 -(CH 2 ) n - bonded to the carbon atom to which Rio 
and Rn are attached, wherein m and n are, independently, 2 or 3, and Z 2 comprises -N(Rj 2 )-, 
-N(C(0)Ri 2 )-, or -N(C(0)ORi 2 )-, wherein Ri 2 comprises Ri 2 comprises hydrogen, aryl, alkyl, 
or alkylene-aryl. 

Ari comprises an aryl, heteroaryl, fused cycloalkylaryl, fused cycloalkylheteroaryl, 
fused heterocyclylaryl, or fused heterocyclylheteroaryl group optionally substituted 1 to 7 
times. In an embodiment, Ari comprises a mono- or bicyclic aryl or heteroaryl group 
optionally substituted 1 to 7 times. In another embodiment, Ari comprises a phenyl, pyridyl, 
indolyl, naphthyl, thiophenyl, thiazole, or benzothiazole group optionally substituted 1 to 5 
times. In various embodiments, the substituents of Ari may independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


*) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-D,-R 14 ; 


i) 


-alkyl; 


j) 


-aryl; 
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k) 


-heteroaiyl; 


1) 


-heterocyclyl; 


m) 


-cycloalkyl; 


n) 


-alkylene-aryl; 


o) 


-alkylene-heteroaiyl; 


P) 


-alkyIene-arylene-Di-Ri4; 


q) 


-alkylene-heteroarylene-Di -Ri 4; 


r) 


-alkylene-arylene-aryl; 


s) 


-alkylene-heteroarylene-aryl; 


t) 


-alkylene-arylene-heteroaryl; 


u) 


-alkylene-aiylene-arylene-D]-R 3 4; 


v) 


-alkylene-arylene-alkyl; 


w) 


-alkylene-heteroarylene-alkyl; 


x) 


-Di-cycloaUcyl; 


y> 


-arylene-cycloalkyl; 


2) 


-heteroarylene-alkyl; 


aa) 


-arylene-arylene-alkyl; 


bb) 


-Di-alkyl; 


cc) 


- Di-aryl; 


dd> 


- Di-heteroaryl; 


ee) 


-D 1 -arylene-D 2 -Ri 4; 


ff) 


-Di-heteroarylene-D2-Ri4; 


gg) 


- Di-alkylene-heteroatyl; 


hh) 


- Di-alkylene-aryl; 


ii) 


-D 1 -alkylene- ary lene-D 2 -Ri 4 


jj) 


-Di -alkylene-heteroarylene-D2-Ri4 


kk) 


-Di-arylene-alkyl; 


11) 


- Di-heteroarylene-alkyI; 


mm) 


- D 1 -alkylene-arylene-aryl; 


nn) 


- Di -alkylene-heteroarylene-aryl; 


oo) 


- Di -arylene-arylene-aryl; 


PP) 


- Di-alkylene-arylene-alkyl; 


qq) 


- Pi-alkylene-heteroarylene-alky 


ss) 


-alkylene-Di-alkylene-aryl; 
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tt) -alkylene-Di-alkylene-arylene-D 2 -Ri4 
uu) -arylene- Di-alkyl; 
w) -arylene- Di -cycloalkyl; 
ww) -arylene- Di-heterocyclyl; 
xx) -alkylene- Di -aryl; 
yy) -alkylene- Di-heteroaryl; 
zz) -alkylene-Di-arylene-D 2 -Rt4 
aaa) -alkylene-Di-heteroarylene-D 2 -Ri4 
bbb) -alkylene- Di -heteroaiyl; 
ccc) -alkylene- Di-cycloalkyl; 
ddd) -alkylene- Di-heterocyclyl; 
eee) -alkylene- Di-arylene-alkyl; 
fff) -alkylene- Di -heteroarylene-alkyl; . 
ggg) -alkylene- Di-alkylene-arylene-alkyl; 
hh) -alkylene- Di-alkylene-heteroarylene-alkyl; 
iii) -alkylene- Di-alkyl; 
jjj) -alkylene- D1-R14; 
kkk) -arylene- D1-R14; 
111) -heteroarylene-Di-Ri4; 
mmm) -Di-alkynyl; 
nnn) -Di -alkylene-cycloalkyl; 
000) -arylene-Di-arylene-D^-Ru or 
PPP) -hydrogen; 
wherein 

Ri4, comprises: -hydrogen, -alkyl, -aryl, -heteroaryl, -arylene-alkyl, -heteroarylene- 
alkyl, -alkylene-aryl, -alkylene-heteroaryl, -alkylene-arylene-alkyl, or -alkylene- 
heteroarylene-alkyl; 

Di comprises -CH 2 -, -alkylene-, -alkenylene-, -alkyl ene-S- ? -S -alkylene-, -alkylene- 
0-, -O-alkylene-, -alkylene-S(0) 2 -, -S(0) 2 -alkylene, -0-, -N(R i5 )-, -C(O)-, -CON(Ri 5 )-> - 
N(Ri 5 )C(0)- 5 -N(Ri 5 )CON(R 16 K -N(R 15 )C(0)0-, -OC(0)N(R 15 K -N(R 15 )S0 2 -, -S0 2 N(R 15 )- 
t -C(0)-0-, -O-C(O)-, -S-, -S(O)-, -S(0 2 )-, -N(R 15 )S0 2 N(Ri 6 )-, 
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R 
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R 15 ^7 



,or 




, wherein Ri 5 , Ri 6 , and R J7 independently comprise: - 



hydrogen, -alkyl, -aryl, -heteroaryl, -arylene-alkyl, -heteroarylene-alkyl, -alkylene-aryl, - 
alkylene-heteroaryl, -alkylene-arylene-alkyl, or -alkylene-heteroarylene-alkyl; and 

D 2 comprises -CH 2 -, -alkylene-, -alkenylene-, -alkylene-S-, -S-alkylene-, -alkylene- 
0-, -O-alkylene-, -alkylene-S(0) 2 -, -S(0) 2 -alkylene, -0-, -N(Ri 8 )-, -C(O)-, -CON(Ri 8 )-, - 
N(Ri 8 )C(OK -N(Ri g)CON(Ri 9)-, -N(R, 8 )C(0)0-, -OC(0)N(R 18 )-, -N(Ri 8 )S0 2 -, -S0 2 N(R 18 )- 
, -C(0)-0-, -O-C(O)-, -S-, -S(0)-, -S(0 2 )- 3 -N(R 18 )S0 2 N(R 19 K 

wherein Ri 8 and R19 independently comprise: -hydrogen, -alkyl, -aryl, -arylene-alkyl, 
-alkylene-aryl, or -alkylene-arylene-alkyl. 

In another embodiment, Ari comprises a mono-substituted phenyl group wherein the 
substituent comprises: -aryl, -arylene-alkyl, -Di-aryl, -D 1 -alkylene-arylene-alkyl, or -arylene- 
Di-alkyl; wherein Di comprises -0-, -N(Ri 5 )-, -CON(Ri 5 )-, or -N(Ri 5 )C(0)-, and wherein 
R15 comprises: -hydrogen; -alkyl; or -aryl. 

In another embodiment, Ari comprises a phenyl group substituted with at least one of 
the following sustituents: 

a) -D!-R 14 ; 

b) -alkyl; 

c) -aryl; 

d) -heteroaryl; 

e) -heterocyclyl; 

f) -arylene-alkyl; 

g) -Dralkyl; 

h) -Dj-aryl; 

i) -Dj-heteroaryl; 

j) -Di-arylene-D 2 -Ri 4 ; 

k) -Di-alkylene-heteroaryl; 

1) -Di-alkylene-aryl; 

m) -Di-alkylene-arylene-D 2 -Ri 4 ; 

n) -arylene-Di-alkyl; 

o) -alkylene-D|-alkyl; 
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p) -alkylene-Di-Ri 4 ; 
q) -arylene-Di-Ri 4 ; 
r) -Di-alkynyl; 
s) -D i -alky lene-cy cloalkyl ; or 
t) -arylene-Di -aiylene-D2-Ri 4; 
wherein 

D] and D2 independently comprise: -O- or -S(02)-, and 
Ru comprises hydrogen, -alkyl, -aryl, -arylene-aryl, -alkylene-aryl. 
In another embodiment, wherein K comprises the group of the formula 




, Ax\ comprises: 



phenyl, 2'-phenoxy-biphenyl-4-yl, 2-(4-trifluoromethyl-phenoxy)-biphenyl-4-yl, 3-biphenyl- 
4-yl, 4 ! -phenoxy-biphenyl-4-yl, ^-trifluoromethyl-biphenyM-yl, 3'-(4~trifluoromethyl- 
phenoxy)-biphenyl-4-yl, 2-(4-ben2yloxy-phenyl), 4-(4-trifluoromethyl-phenoxy)-phenyl, 3'- 
chloro-4-fluoro-biphenyl-4-yl, 4-(4-trifluoromethyl-phenoxy)-phenyl, 4-phenoxy-phenyl, 4- 
(3-trifluoromethyl-phenoxy)-phenyl, 2-biphenyl-4-yl, 4-trifluoromethyl-biphenyl-^yl, 3- 
chloro-4 ! -fluoro-biph©ayl-4-yl, ^-methanesulfonyl-biphenyM-yl, 4-cyclopentylmethoxy- 
phenyl, 4 , -trifluoromethoxy-biphenyl-4-yl, 2-cyclopentyl-ethoxy)-phenyl, 4-(4- 
trifluoromethoxy-phenoxy)-phenyl, 3-thiophen-3-yl, benzoic acid methyl ester, or 3- 
trifluoromethyl-phenyl. 

The alkyl, aryl, heteroaryl, alkylene, and arylene groups in Ari, Ar 2 , Ri through R 2 6 
may be optionally substituted 1 to 4 times with a substituent comprising: 



a) 


-hydrogen; 


b) 


-fluoro; 


c) 


-chloro; 


d) 


-bromo; 


e) 


-iodo; 


f) 


-cyano; 


g) 


-nitro; 


h) 


-perfluoroalkyl; 


i) 


-Q-perfluoroalkyl 
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j) -Q-R27; 

k) -Q-alkyl; 

1) -Q-aryl; 

m) -Q-alkylene-aiyl; 

n) -Q-alkylene-NR27R28; or 

o) -Q-alkyl-W-R 28 ; 
wherein Q and W independently comprise: -CH 2 -, -0-, -N(R 29 )-, -C(O)-, -CON(R 29 )-, 
-N(R 29 )C(0)-, -N(R 29 )CON(R 30 K -N(R 29 )C(0)0-, -OC(0)N(R 29 )-, -N(R 29 )S0 2 - s - 
S0 2 N(R 29 )-, -C(0)-0-, -0-C(0)-, or -N(R 29 )SO 2 N(R 30 )-, wherein R 27 , R 28 , R 29 , and R 30 
independently comprise: -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene- 
arylene-alkyl. 

Example compounds of the present invention are listed below in Table 1 . 
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Example 


Structure 


Name 


1 


V 

F-J 
F^T 


^/o j-Lj-JtsiDmo-z-^-ixinuoroineiiiyi- 
benzyloxy)-benzoylamino]-3-(2 f - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


2 


CH 3 


(2S)-(5-Bromo-2-heptyloxy- 
benzoylainino)-3-[2 f -(4- 
trifluoromethyl-plienoxy)-biphenyl-4- 
yl]-propionic acid 


3 




(2S)-(5-Chloro-2-heptyloxy- 
benzoylamino)-3-(4 T - 
trifluoromethoxy-biphenyl-4-yl)- 
propionic acid 


4 


CH 3 


3-Biphenyl-4-yl-(2S)-(5-bromo-2- 

heptyloxy-benzoylamino)-propionic 

acid 


5 


\ 

CH 3 


(2S)-(5-Bromo-2-heptyloxy- 
benzoylamino)-3-(2-phenoxy- 
biphenyl-4-yl)-propionic acid 
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6 


^ CH 3 


(2S)-[5-Bromo-2-(4-tert-butyl- 
beIlzyloxy)-benzoylaInino]-3-(2 , - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


7 


H 3 C "~^CH 3 


(2S)-(5-Bromo-2-isopropoxy- 
benzoylamino)-3-(2 ! -phenoxy- 
biphenyl-4-yl)-propionic acid 


8 


O^OH fj:??^^^ 


f2SVF5-Bromo-2-f3-trifluoromefhvl- 
phenoxy)-benzoy lamino] -3 -(2- 
phenoxy-biphenyl-4-yl)-propionic 
acid 


9 


0 O^OH ^^x^J 

L H 3 C'° 
CH 3 


(2S)-(5-Bromo-2-heptyloxy- 
berizoylamino)-3-[2 , -(4-metihoxy- 
phenoxy)-biphenyl-4-yl]-propionic 
acid 


10 


CH 3 


(2S)-(5-Bromo-2-heptyloxy- 
benzoylamino)-3-[2'-(4- 
trifluoromethoxy-phenoxy)-biphenyl- 
4-yl]-propionic acid 



22 



WO 2005/014533 



PCTAJS2004/025463 



11 




(0 Q\ - r S -Rtotti o-2 3 -t)henvl-T>ronoxv V 
benzoylamino]-3-(2 f -phenoxy- 
biphenyl-4-yl)-propionic acid 


12 


H 3 C^ 


(2S)-[5-Bromo-2-(2-metiiyl-butoxy)- 
benzoylamino]-3 -(2 ! -phenoxy- 
biphenyl-4-yl)-propionic acid 


13 




. 3-Biphenyl-4-yl-(2S)-[(4'- 
trifluoromethyl -biphenyl-4- 
carbonyl)-amino]-propionic acid 


14 




3-Biphenyl-4-yl-(2S)-[(3'-chloro-4'- 
fluoro-biphenyl-4-carbonyl)-amino]- 
propionic acid 


15 




3-Biphenyl-4-yl-(2S)-[(4'- 
trifluoromethoxy-biphenyl-4- 
carbonyl)-amino}-propioDic acid 


16 




3-Biphenyl-4-yl-(2S)-[(4'-ethyl- 
biphenyl-4-carbonyl)-arabio]- 
propionic acid 


17 


^^^^^ 


3-Biphenyl-4-yl»(2S)-[(3 J -ethyl- 
biphenyl-3-carbonyl)-amino]- 
propionic acid 
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18 




3-Biohenvl-4-vl-('2SVrf4 , -tert- 

butylbiphenyl-3 ^arbonyl)-amino]- 
propionic acid 


19 


• r 


S-CS'-Chloro^'-methoxy-biphenyl^- 
yl)-(2S)-[(4 , -trifluoromethyl-biphenyl- 
4-carbonyl)-amino]-propionic acid 


20 




3-(4-ThiopheIl-3-yl-phenyl)-(2S)-[(4 , - 
trifluoromethyl-biphenyl-4-carbonyl)- 

CL\ 1 1 1 IXvJ \ vJl \JtJl\JJJJL\s <Xv/Jl\X 


21 


F " 


3-(4-Thiophen-3-yl-phenyl)-(2S)-[(4'- 
trifluoromethoxy-biphenyl-4- 
carbonyl)-amino}-propionic acid 


22 




(4'- 

trifluoromethoxy-biphenyl-4-yl)- 
propionic acid 


23 


o °Y OH nrT 

o 


(2S)-[5-bromo-2-(2-cyclopentyl- 
acetylarniQo)-benzoylarnjno]-3-(2'- 
phenoxy-biphenyl-4-yl)-propionic 
acid 


24 


0 o^oH^Jyl 

CH 3 CH3 Fj 
CH 3 


(2S)-[5-Bromo-2-(3,3 5 5-trimethyl- 
hexanoylamino)-benzoylamino]-3-(2- 
phenoxy-biphenyl-4-yl)-propionic 
acid 
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25 




(2S)-({4-[(Biphenyl-4-carbonyl)- 
amino]-3 T -chloro-4 -fluoro-biphenyI-3- 
caibonyl}-aiiiino)-3-biphenyl-4-yl- 
propionic acid 


26 


0 


2-[5-Bromo-(2S)-(4-tert-butyl- 
benzoylamino^benzoylaininoJ-S-C^- 
phenoxy-biphenyl-4-yl)-propionic 
acid 


27 




(2S)-(5-Bromo-2-phenylacetylamino- 
benzoylamino)-3-(2 ! -phenoxy- 
biphenyl-4-yl)-propionic acid 


28 




(2S)-[5-Bromo-2-(4-bromo- 
benzoylamino)-benzoylamino]-3-(2 f - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


29 


o 0 ^ OH ^YT 


(2£>)-{5-Bromo-2-[2-(4-lluoro- 
phenyl)-acetylamino]-benzoylamino} - 
3-(2-phenoxy-biphenyl-4-yl)- 
propionic acid 


30 


o v oh |#yy 
° iYl 


2-{5-Bromo-(2S)-[(naphthalene-2- 
carbonyl)-amino]--beiizoylamino}-3- 
(2 ! -phenoxy-biphenyl-4-yl)-propionic 
acid 



25 
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31 




(2S)- {5-Bromo-2-[(naphthalene-l- 
carbonyI)-amino]-benzoylamino} -3- 
(2*-phenoxy-biphenyl-4-yl)-propionic 
acid 


32 


0 O^OH^X) 


(2S)-E5-Chloro-2-(3-phenoxy» 
. benzoylaIniIlo)-benzoylamino]-3-(2 , - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


33 


^NH f\ ^ 


( 2S Vr2-f 3 -Benzvloxv-benzovlamiiioV 
5-cUoro-benzoylaixiino]-3-(2 ! - 
phenoxy-biphenyl-4-yl)-propionic 
■acid 


34 


O f |f 


(2S)-[5-Bromo-2-(2-propyl- 
pentanoylamino)-beiizoylamino]-3- 
(2 , -phenoxy-biphenyl-4-yl)-propionic 
acid 


35 




(2S)-[5-Bromo-2-(2-phenoxy- 
* propionylamino)-benzoylamino]-3-(2 r - 
1 phenoxy-biphenyl-4-yl)-propionic 

acid 


36 




(2S)-[5-Bromo-2-(4-tert-butyl- 
benzenesulfonylamino)- 
benzoylaminoj-S^T-plieiioxy- 
biphenyl-4-yl)-propionic acid 



26 
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37 




(2S>[5-Bromo-2-(4-tert-butyl- 
benzenesulfonylamino)- 
benzoylamino]-3-(4'--phenoxy- 
biphenyl-4-yl)-propiouic acid 


JO 


oV H f) 

O 


3-Biphenyl-4-yl-(2S)-[5-bromo-2-(4- 
tert-butyl-beii2enesulfonylainiiio)- 
benzoylamino]-propionic acid 


39 


o o _ JL U 

o V l^TT 
n 1 

o=s=o 

6 


(2S)-(2-Ben2ienesiilfonylarDino-5- 

benzoylamino)-3-(2 r -phenoxy- 
biphenyl-4-yl)~propionic acid methyl 
ester 


40 


O x OH ^ jC J 

cu X Ax. J* o 

K» & 

o=s=o 

6 


(2S)-(2-Benzenesiilfonylamino-5- 
chloro- 

benzoylamino)-3-(2 , -phenoxy- 
biphenyl-4-yl)-propionic acid 


41 


o=s=o 


(2S)-[2-(4-tert-Butyl« 

benzenesulfonyIamino)-5-chloro- 

benzoylamino]-3-(2'- 

phenoxy-biphenyl-4-yl)-propionic 

acid 
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42 


F 


2-{5-Chloro-2-[(naphthalen-l- 
ylmethyl)-amino]-l>enzoylainino} -3- 
(4 f -trifluoroinethyl-biphenyl-4-yl)- 
propionic acid 


43 


0, OH ^. JL J 


(2S)-{5-Chloro-2-[(naphthalen-l- 
ylmethyl)-anaino]-benzoylaixiino}-3- 
(2 r -trifluoromethyl-biphenyl-4-yl)- 
propionic acid 


44 


Br^ JL / r ll \ 
CH 3 


(2S)-[5-Bromo-2-(2-methyl- 
pentylaInino)-benzoylaI3aino]-3-(2 , - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


45 


o ^ r iT 
ti I l i 

vy o 

CI k^CHj 
H 3 C^ 


(2S)-[3 9 5-Dichloro-2-(2-methyl- 
butylamino)"-benzoylamino]-3-(2 f - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


46 




(2S)- {2-[3-(4-tert-Butyl»phenoxy)- 
benzylamino]-5-chloro- 
benzoylamino} -3-(2 , -hydroxy- 
biphenyl-4-yl)-propionic acid 


47 


HO ^ JL. Ji 


(2S)-(5-Chloro-2-diethylamino- 
Denzoyiammoj-J-p -(4- 
trifluoromethyl-phenoxy)-biphenyl-4- 
yl]-propionic acid 
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48 


^CH, F 


(2S)-(5-CUoro-2-diethylamino- 
benzoylamirto)-3-[3 '-p-chloro^- 
fluorophenoxy)-biphenyl-4-yl]- 
propionic acid 


49 


°°T° H rvO 

6 


(2S)-(5-Bromo-2-piperidin-l-yl- 
b enzoy lamino)~3 -(2 ' -phenoxy- 
biphenyl-4-yl)-propionic acid 


50 




(za)-(:>Mjtuoro-zHliem^ 
benzoylamino)-3-[3 f -(4-methoxy- 
phenoxy)-biphenyl-4-yl]-propionic 
acid 


51 


F 


C2S VC5 -Chloro-2-diethvlamino- 
benzaylamino)-3-[3-(4- 
trifluoromethoxy-phenoxy)-biphenyl- 
4-yl]~propionic acid 


52 


V CH 3 ^Cr^CH, 


3- [3 I -(4-tert-Butyl-phenoxy)-biphenyl- 

4- yl]-(2S)-(5-chloro-2-diethylamino- 
benzoylamino)-propionic acid 


53 


o H V° r^YT 


(2S)-[5-Chloro-2-(4-methylsulfanyl- 
phenylamino)-benzoylainino]-3-(2 f - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


54 


F 


(2S)-[5-Chloro-2-(3-chloro-4-fluoro- 
phenyla^lino)-beIlzoylamino]-3-(2 , - 
phenoxy-biphenyl-4-yl)-propionic 
acid 
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55 


A 6 


(2S)-[5-Bromo-2-(4-trifluoromethyl- 
phenylamino)-benzoylamino]-3-(2- 
phenoxy-biphenyl-4-yl)-propionic 
acid 


56 


II 1 


(2S)-[5-(^oro-2^4-trifluoromethyl- 
phenylamino)-beii2oylamino}-3-(2 t - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


57 


° °y oh jTTi 

\ 6 


(2bj-[5-Cnloro-2-i;i-tnnuorometnyl- 
phenylamino)-benzoylainino]-3-(2 ? - 
phenoxy~biphenyl-4-yl)~propionic 
acid 


58 


°°T° h aX) 

6 6 

P 
H 3 C 


(2S)-[5-Chloro-2-(4-methoxy- 
phenylaInino)-benzoylamino]-3-(2 , - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


59 


5 6 

H s c4^H, 


(2S)-[2-(4-tert-Butyl-phenylamino)-5- 
chloro-beazoylaminoJ-S^'-phenoxy- 
biphenyl-4-yl)-propionic acid 


60 


°°Y 0H rvO 
<!. 6 

F 


phenylamino)-benzoylainino]-3-(2'- 

phenoxy-biphenyl-4-yl)-propionic 

acid 
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? 

^ 6 

F 


(2S)-[5-Chloro-2-(4-fluoro-3-methyl- 
phenylamino)-benzoylainino]-3-(2 r - 
phenoxy-bipheriyl-4-yl)-propiotric 
acid 


62 


CI 


(2S)-[5-Chloro-2-(3 5 4-dichloro- 
phenylaiiiino)-benzoylamino]-3-(2 T - 
phenoxy-biphenyl-4-yl)-propionic 
acid 


63 


°°T° H rvO 

<) 6 

O 
F"£t 


(2S)-[5-Oiloro-2-(4-trifluoromethoxy- 
tVhenvlarn ino V-b en zovl ami n o1-3 - f 2 
phenoxy-biphenyl-4-yl)-propionic 
acid 


64 


O 


T2SVrn - A ceM-(2RVnvrrolidin-2- 
ylmethyl)-(4-trifliioromethyl- 
biphenyM-carbonyl)-amino]-3- 
biphenyl-4-yl-propionic acid 


65 




(3S)-(2-Biphenyl-4yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


66 


JL 1 J^n J 


3-Biphenyl-4-yl-(2S)-{[2- 
(cyclopentyl-acetyl)-7-(4- 
trifluoromethyl-benzyloxy)- 1 ,2,3 ,4- 
tetrahydro-isoquinoliae-(3 S)- 
carbonyl]-amino} -propionic acid: 
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67 


0 H y fj^ 


3-Biphenyl^yl-(2S)-{[2-(3,3- 
dimethyl-butyryl)-7-(4- 
trifluoromethyl-ben2yIoxy)-l,2,S 5 4- 
tetrahydro-isoquinoliiie-(3S)- 
carbonyl]-amino} -propionic acid 


68 




3-Biphenyl-4-yl-(2S)-{[2-tert- 
butylcarbamoyl-7-(4-tri£luoromethyl- 
benzyloxy)-l,2,3>4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


69 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid 
isobutyl ester 


70 




. (3S)-(2-Biphenyl-4-yl-(lS)- 
methoxycarbonyl-ethylcarbamoyl)-7- 
hydroxy-3,4-dihydro-lH-isoquinoliiie- 
2-carboxylic acid tert-butyl ester 


71 




(3S)-(2-Biphenyl-4-yl-(lS)- 

methoxycarbonyl-ethylcarbamoyl)-7- 

(4-trifluoromethyl-phenoxy)-3,4- 

dihydro-lH-isoquinoline-2-carboxylic 

acid 


72 


6 ^ 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbatnoyl)-7-(4-tert-butyl- 
phenoxy)-3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid 
isobutyl ester 
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73 



O^,0H 




7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)- 
carboxy-2-(4-phenoxy-phenyl)- 
ethylcarbamoyl]-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid 
isobutyl ester 



74 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenoxy)-2-(2-cyclopentyl- 
acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-ainino}- 
propionic acid 



75 




(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-hydroxy-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 



76 




3-Biphenyl-4-yl-(2S)-{[2-(2 > 2- 
dimethyl-propionyl)-7-(4- 
trifluoromethyl-beii2yloxy)-l,2,3 5 4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 



77 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenoxy)-2-(propane-2- 
sxilfonyl)-l,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 



78 




3-Biphenyl-4-yl-(2S)-{[2- 
dimethylcarbamoylmethyl-7-(4- 
trifluoromethyl-benzyloxy)-^^^- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino}-propionic acid 
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79 




3-Biphenyl-4-yl-(2S)-{[6-(4-tert- 
butyl-phenoxy)-2-(2-cyclopentyl- 
acetyl)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


80 


^^t" Y^IM*^ ^r^^^ 


3-Biphenyl-4-yl-2-{[7-[2-(4-tert- 
butyl-phenyl)-ethoxy]-2-(2- 
cyclopentyl-acetyl)-! ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl}-amino} - 
propionic acid 


81 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenoxy)-2-(2-pyrrolidin-l -yl- 
acetyl-(3S)-carbonyl}-amino} - 
propionic acid 


82 


6 X 


7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)- 
carboxy-2-[4-(3 ? 3-dimethyl-butoxy)- 
phenyl]-ethylcarbamoyl} -3,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
isobutyl ester 


83 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenyl)-2-(2~cyclopentyl- 
acetyl)-! ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} - 
propionic acid 


84 


F F F 


3-Brohenvl-4-vl-f2S V ( 
trifluoromethyl-benzyloxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino}-propionic acid 
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y 

F F F 


(3S)-[l-Carboxy-(2S)-(2'-phenoxy- 
biphenyl-4-yl)-ethylcarbamoyl]-7-(4- 
trifluoromethyl-benzyloxy)-3,4- 
dihydro-lH-isoqiiinoline-2-carboxylic 
acid tert-butyl ester 


86 


y 


3-(2 r -Phenoxy-biphenyl-4-yl)-(2S)- 
{[7-(4-trifluorometliyl-benzyloxy)- 
1,2,3 

,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


87 


0 

H r VcH 3 
H$c CH 3 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-?-hydroxy-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


88 


F 


3-Biphenyl-4-yl-(2S)-{[2-(2,2- 
dimethyl-propionyl)-7-(4- 
trifluoromethyl-benzyloxy)-l ? 2 5 3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amina} -propionic acid 


89 




(2S)-{[2-Acetyl-7-(4-trifluoromethyl- 
benzyloxy)- 1 ,2,3 ,4-tetrahydro- 
isoqiunoline-(3S)-carbonyl]-amino}- 
3-biphenyl-4-yl-propionic acid 


90 


F CH, 


(3S)~(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline- 

2-carboxylic acid isopropyl ester 


91 




3-Biphenyl-4-yl-(2S)-{[2- 
phenylacetyl- 

7-(4-trifluoromethyl-benzyloxy)-l,2 
,3 ,4-tetrahydro-isoquinoline-(3 S)- 
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,carbonyl]-amino} -propionic acid 


92 


F 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(4"trifluoromethyl- 
. benzyloxy)-3,4-dihydro-lH- 
isoquinoline- 

2-carboxylic acid methyl ester 


93 


F CH, 


" (3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid ethyl 
ester 


94 


\J H,C CH, 


7-Benzyloxy-(3R)-(2-biphenyl-4-yl- 
(lR)-carboxy-ethylcarbamoyl)-3,4- 
dihydro-lH-isoqiiinoline-2-carboxylic 
acid tert-butyl ester 


i 

95 


VJ H 3 C CH 3 


7-Benzyloxy-(3R)-(2-biphenyl-4-yl- 
(1 S)-carboxy-ethylcarbamoyl)-3,4- 
dihydro-lH-isoqninoline-2-carboxylic 
acid tert-butyl ester 


96 


? l r il 

£j x-ch, 

F^F 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
phenoxy)-3 5 4-dihydro- 1 H- 
isoqirinoline-2-carboxylic acid tert- 
. butyl ester 


97 


H 3 C 0 

H 3 cf^H 3 


(5 b)-(z-Jt5ipnenyl-4-yl-( 1 oj-carboxy- 
ethylcarbamoyl)-7-ethoxy-3 ,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 
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a 


3-Biphenyl-4-yl-(2S)- {[2-(4-chloro- 
benzoyl)-7-(4-trifluoromethyl- 
benzyloxy)-! ,2,3,4-tetrahydro- 
isoqiiinoline-(3S)-carbonyl]-ainino} - 
propionic acid 


99 


O 
F"j> 


(3SM2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4- 
trifluoromethoxy-phenoxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


100 


F 


(3S)-(2-Biphenyl-4-yU(l S)-carboxy- 
etHylcarbamoyl)- / -(i-cnloro-4-iluoro- 
phenoxy)-3 ,4-dihy dro - 1 H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


101 


a 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-chlorophenoxy)- 
3,4-dihydro- 1 H-isoquinoline-2- 
carboxylic acid tert-butyl ester 


102 


CN 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-cyanophenoxy)- 
3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 
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9 

CH, 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethyIcarbamoyl)-7-(4-mefhoxy- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


104 


J\ 0 
F F F 


(3R)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
phenoxy)-3,4-dihydro-l H- 
isoquirLoline-2-carboxylic acid tert- 
butyl ester 


105 


F 


3-Biphenyl-4-yl-(2S)-{[2- 
cyclopropanecarbonyl-?-(4- 
trifluoromethyl-benzyloxy)-l,2,3 ? 4- 
tetrahydro-isoquiiioline-(3 S)- 
carbonyl]-amino}-propionic acid 


106 




3-Biphenyl-4-yl-(2S)-{[2- 
cyclobutanecarbonyl-7-(4- 
trifluoromethyl-benzyloxy)- 1 ,2,3,4- 
tetrabydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


107 




3-Biphenyl-4-yl-(2S)- {[2- 
cyclopentanecarbonyl-7-(4- 
trifluoromethyl-benzyloxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


108 




3-Biphenyl-4-yl-(2S)-{[2- 
cyclohexanecarbonyl-7-(4- 
trifluoromethyI-benzyloxy)-l^,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 
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H 3 C CH 3 H c | 

H 3 C^CH 3 


(3S)-(2-Biphenyl-4-yl-(l S>carboxy- 
ethylcarbamoyl)-7-isopropoxy-3,4- 
dihydro- lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


110 


Y H 3 C ^3 

F T F 


(3R)-(2-Biphenyl-4-yl-(lR)-carboxy- 

ethvl narham rw/W-l -f A-tri fli l nrnm e*fh vl - 

phenoxy)-3,4-dihydro- 1H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


111 


Ah. 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(3-methyl-butoxy)- 
3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


112 


H,C- N -CH, 


3-Biphenyl-4-yl-(2S)-{[2- 
dimethylcarbamoyl-7-(4- 
trifluoromethyl-benzyloxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


113 


A 0 °y°Vy^ 

CH, CH, 


3-Biphenyi-4-yl-(2S)-{[2- 
diethylcarbamoyl-7-(4- 
trifluoromethyl-benzyloxy)-! ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonylj-amino} -propionic acid 


114 


F ' C | f\ 
A 0 O^OH^A^ 

0 


3-Biphenyl-4-yl-(2S)-{[2-(piperidine- 
l-carbonyl)-7-(4-trifluoromethyl- 
benzyloxy)-l,2,3,4-tetrabydro- 
isoquinoline-(3 S)-carbonyl] -amino} - 
propionic acid 
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F ' c i f^X 
fS 9 0 V OH (^jr^ 

CH, CH, 


3-Biphenyl-4-yl-(2S)-{[2- 
diisopropylcarbamoyl-7-(4- 
trifluoromethyl-benzyloxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


116 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid allyl 
ester 


117 




3-Biphenyl-4-yl-(2S)-{[2- 
cycloheptanecarbonyl-7-(4- 
- trifluoromethyl-benzyloxy)-!, 2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino}-propionic acid 


118 


\ 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid butyl 
ester 


119 


0 OjOHqX) 

<) *b 


■ 3-Biphenyl-4-yl-(2S)-{[2-(2- 

, cyclopentyl-acetyl)-7-(4- 
trifluoromethyl-phenoxy)-! ,2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


120 


'^6 X 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(2-trifluoromethyl- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 
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121 


F 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 

phehoxy)-3,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acidtert- 
butyl ester 


122 


F F o V 0 "^ 


(3S>[l-Carboxy-(2S)-(4-hydroxy- 
pnenyi j-emyicarDamoyij- / -^4- 
trifluoromethyl-phenoxy)-3,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
tert-butyl ester 


123 




(3S)-[2-(4-Benzyloxy-phenyl)-(lS)- 
carboxy-ethylcarbamoyl]-7-(4- 
trifluoromethyl-phenoxy)-3 3 4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
tert-butyl ester 


124 




(3S)-{(lS)-Carboxy-2-[4-(4- 
trifluoromethyl-pheaoxy)-pheiiyl]- 
ethylcarbamoyl} -7-(4-trifluoromethyl- 
henoxy)-3,4-dihy<ko-lH-isoquinoline- 
2-carboxylic acid tert-butyl ester 


125 


p °vOH 


(3S)- {(1 S)-Carboxy-2-[4-(3-chloro-4- 
fluoro-phenoxy)-phenyl]- 
ethylcarbamoyl}-7-(4-trifluoromethyl- 
henoxy)-3,4-dihydro-lH-isoquinoline- 
2-carboxylic acid tert-butyl ester 


126 




3-Biphenyl-4-yl-(2S)- {[2-(2- 
cyciopeniyi-aceTyi )- / -{z-nuoro- 
benzyloxy)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-aiiiino} - 
propionic acid 


127 




3-Biphenyl-4-yl-(2S)-{[7-(4-chloro- 
benzyloxy)-2-(2-cyclopentyl-acetyl)- 
1 ,23,4-tetrahydro-isoquinoline-(3S)- 
C^bonyl]-aminO}-prOpiOilic acid 1 
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carbonyl]-amino} -propionic acid 


128 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(4-isopropyl- 
benzyloxy)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


129 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-phenethyloxy- 
1 5 2,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


130 


cr 


3-Biphenyl-4-yl-(2S)-({2-(2- 
cyclopentyl-acetyl)-7-[2-(4-methoxy- 
phenyl)-ethoxy]-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl} -amino)- 
propionic acid 


131 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(3-phenyl- 
propoxy)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


132 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyciopeniyi-aceiyi )- 1 -(4-metnoxy- 
benzyloxy)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


133 


F 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(2,4-difluoro- 
benzyloxy)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-ainino}- 
propionic acid 
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134 


o. _ u JL y 

F F 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(3,5-bis- 
trifiuoromethyl-phenoxy)-3 ,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
tert-butyl ester 


135 


6 °^ 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethy!carbamoyl)-7-(4-butyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-caiboxylic acid tert- 
butyl ester 


136 


cr °^ 

? 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-[2-(2-methoxy- 
phenyl)-l -methyl-ethoxy]-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


137 


°^ nui JL 1 

9° ' ^ 

CI 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-[(4-chloro-phenyl)- 
phenyl-methoxy] -3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


138 


.5 


7-[2-(4-Ben2yloxy-phenyl)-ethoxy]- 
(3S)-(2-biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 
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139 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(naphthalen-2- 
ylmethoxy)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl] -amino} - 
propionic acid 


140 


o 


3-Biphenyl-4-yl-(2S)-{[7-(2-cMoro-6- 
fluoro-benzyloxy)-2-(2-cyclopentyl- 
acetyl)-l,2,3»4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


141 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-ben£yloxy)-2-(2-cyclopentyl- 
acetyl)-l,2,3,4-tetrahydro- 
isoquinoline-(3 S)-carbonyl]-amino} - 
propionic acid 


142 


O^OH 

nr jty^" i 


3-Biphenyl-4-yl-(2S)-{[7-[2-(2- 
bromo-phenyl)-efhoxy]-2-(2- 
cyclopentyl-acetyl)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


143 


Y 


(3S)-[(lS)-Carboxy-2-(3 , -chloro-4 , - 
fluoro-biphenyl-4-yl)- 
ethylcarbamoyl}-7-(4-trifluoromethyl- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


144 




3-Biphenyl-4-yl-(2S)-{[7-(3-cyano- 

benzyloxy)-2-(2-cyclopentyl-acetyl)- 

l,2,3,4-tetrahydro-isoquinoline-(3S)- 

nflrhony1]-nminn}-prnpinrnV. arid 
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carbonyl]-amino} -propionic acid 


145 




3-Biphenyl-4-yl-(2S)-({2-(2- 
cyclopentyl-acetyl)-7-[2-(4-fluoro- 
phenyl)-ethoxy]-l ,2,3,4-tetrahydro- 
isoqxiinoline-(3S)-carbonyl}-amino)- 
propionic acid 


146 


F 


(3S)-[(lS)-Carboxy-2-(4 f - 
trifluoromethyl-biphenyl«4-yl)- 
ethylcarbamoyl]-7-(4-trifluoromethyl- 
benzyloxy)-3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid tert- 
" butyl ester 


147 




' (3S)-[(lS)-Carboxy-2-(4 t - 
' trifluoromethoxy-biphenyl-4-yl)- 
ethylcarbamoyl]-7-(4-trifluoromethyl- 
benzy loxy)-3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


148 


if L ll 


(3S)-[(lS)-Caiboxy-2-(3 , -chloro-4'- 
fluoro-biphenyl-4-yl)- 
ethylcarbamoyl]-7-(4-trifluoromethyl- 
b enzyloxy)-3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


149 




(3S)-[2-(4'-tert-Butyl-biphenyl-4-yl)- 
(1 S)-carboxy-ethylcarbamoyl]-7-(4- 
trifluoromethyl-benzyloxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 
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150 




(3S)-[2-(3 , ,5 ? -Bis-trifluoromethyl- 
biphenyl-4-yl)-(l S)-carboxy- 
ethylcarbamoyl]-7-(4-trifluoromethyl- 
bCTzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


151 




(3S)-[(lS>Carboxy-2-(3 ! -fluoro. 
biphenyl-4-yl)-ethylcarbamoyl]-7-(4- 
trifluoromethyl-benzyloxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


152 




(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-[4-(3,4-dichloro- 
benzyloxy)-benzyloxy}-3 5 4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
tert-butyl ester 


153 




/-jDciizyioxy-^o j-^z-Dipneiiyi-4-yi- 
(1 S)-carboxy-ethylcarbamoyl)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


154 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-methyl- 
benzyloxy)-3,4-dihydro- 1H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


155 


>r° 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-[l -(4-fluoro- 
phenyl)-ethoxy]-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 
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156 


o | II 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-isopropoxy-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


157 


(i i r ii 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
. cyciopemyi-aceiyi j- 
me%lsulfanyl-benzyloxy)-l,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
caibonyl]-aniina} -propionic acid 


158 


f ' c i r> 

H 


3-Biphenyl-4-yl-(2S)-{[2-(tert- 
butylcarbamoyl-methyl)-7-(4- 
trifluoromethyl-benzyloxy)-! ,2,3,4- 
tetxahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


159 


F 3 C r^ji 
H 


3-Biphenyl-4-yl-(2S)-{[2- 
cyclopentylcarbamoylmethyl-7-(4- 
trifluoromethyl-benzyloxy)-l,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


160 


<AA^y£ 

6 ^ 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-tert-btityl- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


161 


FsC i n 

n dm * Jk . u 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 

ethvlcarb am o vl ^ -7-( 4-tri ff 1 1 nrnm pfh vl - 
ben2yloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid hexyl 
ester 
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F 3 C f^l 

fs o 0 y oi Vy^ j 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
cmy ludTDdinoy ij- / -^-niiuoronietnyi- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid 2- 
ethyl-hexyl ester 


163 


F 3 c i 

A 0 o v oh^J^ 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
etaylcarDamoyI)-7-(4-tniluoromethyl- 
benzyloxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid 4- 
methoxy-phenyl ester 


164 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-tnfluoromethyl- 
benzyloxy)-3,4-dihydro- 1H- 
isoquinoline-2-carboxylic acid benzyl 
ester 


165 




3-Biphenyl-4-yl~(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(3-fluoro-2- 
trifluoromethyl-benzyloxy)-! ,2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
caibonyl]-amino} -propionic acid 


166 


(j) F F 


3-Biphenyl-4-yl-(2SM[2-(2- 
cyclopentyl-acetyl)-7-(4-methoxy-3- 
trifluoromethyl-benzyloxy>l ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonylj-amino} -propionic acid 
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Q O^OH 

A: b 

F 


3-Biphenyl-4-yl-(2S)-{[7-(2-chloro-5- 
trifluoromethyl-ben2yloxy)-2-(2- 
cyclopentyl-acetyl)- 1 ,z,5,44etranydro- 
isoquinoline-(3 S)-carbonyl]-amino}- 
propionic acid 


168 




3-Biphenyl-4-yl-(2S)- {[7-(2-chloro-3- 
trifluoromethyl-benzyloxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoqiiiaoliae-(3S)-carbonyl}-amino}- 
propionic acid 


169 


F 


3-Biphenyl-4-yl-(2S)-{[7-(3-chloro-2- 
fluoro -5-trifluoroTnethvl-b enzvloxvV 
2-(2-cyclopentyl-acetyl)- 1 ,2,3 ,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino}-propionic acid 


170 




(2S)-{[7-(4-tert-Butyl-benzyloxy)-2- 
(2-cyclopentyl-acetyl)-l,2,3 J 4- 
tetrahydro-isoqixinoline-(3 S)- 
carbonyl]-amino}-3-(3 ? -chloro-4 f - 
fluoro-biphenyl-4-yl)-propionic acid 


171 


O^OH 

* 0 


3-Biphenyl-4-yl-(2S)-{[7-(3,5-bis- 
tnfluoromethyl-benzyloxy)-2-(2- 
cyclopentyl-acetyl)- 1,2,3 ,4-tetrahy dro- 
isoquinoline-(3S)-carbonyl]-amino} - 
propionic acid 
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F 


3-Biphenyl-4-yl-(2S)-{[7-(2 5 5-bis- 
trifluoromethyl-benzyloxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoqmnoline-(3S)-^arbonyl]-ainino}- 
propionic acid 


173 


F r1 0 °T° H 


3-Biphenyl-4-yl-(2S)-({2<2- 
cyclopentyl-acetyl)-7-[2-(4- 
trifluoromethyl-phenyl)-ethoxy]- 
1 ? 2,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl}-amino)-propioiiic acid 


174 


1 F 

ifS 

V o 0 v OH 


3-Biphenyl-4-yl-(2S)-({2-(2- 
cyclopentyl-acetyl)-7-[3-(4- 
trifluoromethyl-phenyl)-propoxy]- 
1 ,2,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl}-amino)-propionic acid 


175 


oJ< 


(3S)-(2-Biphenyl-4-yl-(lS)-caiboxy- 
ethylcarbamoyl)-7-(4-trifluoromethyl- 
benzyloxy)-3,4-dihydro- 1H- 
isoquinoline-2-carboxylic acid 2,2- 
dimethyl-propyl ester 


176 


& 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(3- 
trifluoromethyl-benzyloxy)-l,2,3 5 4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino}-propionic acid 


177 


vCCO 
cr 


3-Bipnenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(4-fluoro-3- 
trifluoromethyl-benzyloxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 



50 



WO 20Q5/014533 



PCT/US2004/025463 







carbonyl]-amiao} -propionic acid 


178 


& 


3-Biphenyl-4-yl-(2S)-{[2-(2- 

cyclopentyl-acetyl)-7-(3-fluoro-4- 
trifluoromethyl-benzyloxy)-l,2 s 3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


179 


& 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(5-fluora-2- 
trifluoromethyl-benzyloxy)-l ,2,3,4- 
tetrahydro-iaoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


180 


F Xn 0 jcais ^ ^ 

Cr 


(2S> {[2-(2-Cyclopentyl-acetyl)-?-(4- 
trifluoromethyl-phenoxy)- 1 ,2,3,4- 
tetrahydro-isoquinohne-(3 S)- 
carbonyl]-amino}-3-[4-(4- 
trifhioromethyl-phenoxy)-phenyl}- 
propionic acid 


181 


cr 


3-[4-(3-Chloro-4-fluoro-phenoxy)- 
phenyl]-(2S)-{[2-(2-cyclopentyl- 
acetyt)-7-(4-trifluoromethyl- 
phenoxy)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


182 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(2- 
trifluoromethyl-ben2yloxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


183 




3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyciopentyi-aceiyi / -^z-iiuoro- o- 
trifluoromethyl-benzyloxy)- 1 ,2,3 ,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 
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0 

V cr Y 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
CYcloDentvl-acetvl V7-f 3 -fin nrn-S- 

trifluoromethyl-benzyloxy)-! ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


185 


O^/OH 

0 

" 6 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(4-fluoro-2- 
tri£luoromethyl-ben2yloxy)-l,2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


186 


O ^ 


3-Biphenyl-4-yl-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(2-fluoro-6- 
trifluoromethyl-benzyloxy)-l,2,3,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


lo7 




(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} - 
3-(4-hydroxy-henyl)-propionic acid 


188 


cr 


cyclopentyl-acetyl)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-(4-phenoxy-phenyl)-propionic acid 


189 


, Q 0 V 0H 

cr 


(2S)- {[7-(4-tert-Butyl-phenoxy)-2-(2- 
cycIopentyl-acetyl)-l ,2,3,4-tetrahydro- 
" isoquinoline-(3S)-carbonyl]-amino}- 
3-[4-(3-chloro-4-fluoro-phenoxy)- 
phenyl]-propionic acid 
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i/ 9°r OH ^o ^ 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l^ 5 3»4-tetrahydro- 
isoquinoline-(3S)^aibonyl]-ainiiio}- 
3-[4-(4-trifluoromethyl-phenoxy)- 
phenyl]-propionic acid 


191 


<r 


(2S)- {[7-(4-tert-Butyl-phenoxy)-2-(2- 
: cyclopentyl-acetyl)-l 5 2,3 ? 4-tetrahydro- 
isoquinoliBe-(3S)-carbonyl]-amino} - 
3-[4-(3-trifluoromethyl-phenoxy)- 
phenylj-propionic acid 


192 




(2S)- {[?-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
" isoquinoline-(3S)-carbonyl]-amino}- 
3-[4-(4-trifluoromethoxy-phenoxy)- 
phenyl]-propiorric acid 


193 


6 


3-Biphenyl-4-yl-(2S)-{[2-(2- 

ylmethaxy)- 1 ,2,3 ,4-tetraliydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


194 


.OH 

0 ^ 

u 


3-Biphenyl-4-yl-(2S)-{[7-(3-cMoro- 
benzyloxy)-2-(2-cyclopentyl-acetyl)- 
1 ,2,3 ,4-tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -propionic acid 


195 


O^OH 


(3SH2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-7-(4-tert-butyl- 
phenoxy)-3,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid 2,2- 
dimethyl-propyl ester 
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196 


v °°T 0H 


3-Biphenyl-4-yl-(2S)- {[7-(4-tert- 
butyl-phenoxy)-2- 
cyclopentanecarbonyl-1 ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


197 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenoxy)-2-(3,3-dimethyl- 
butyryl)-! ,2,3 ,4-tetrahydro- 
isoquinoHne-(3S)-carbonyl]-amino}- 
propionic acid 


198 




3-Biphenyl-4-yl-(2S)-({2-(2- 
cyclopentyl-acetyl)-7-[2-(3,4- 
dimethoxy-phenyl)-ethoxy]- 1 ,2,3 ,4- 
tetrahydro-isoquinoline-(3 S)- 
carbonyl}-amino)-propionic acid 


199 




3-Biphenyl-4-yl-(2S)-{[2-(butane-l- 
sulfonyl)-7-(4-tert-butyl-phenoxy)- 
l,2,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


200 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- ' 
etnyIcarbamoyl)-7-(4-tert-butyl* 
phenoxy)-3,4-dihydro-l H- 
isoquinoline-2-carboxylic acid butyl 
ester 


201 


0 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
emyicarDamoyi J- /-^4-ierc-Dutyi- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid 
isopropyl ester 
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F 3 C . 1^1 
F 


3-Biphenyl-4-yl-(2S)-{[2-(3,4- 
difluoro-ben2oyl)-7-(4- 
trifluoromethyl-benzyloxy)-! ,2,3,4- 
tetrahydro-isoquinoline-(3S)- 
caibonyl]-amino} -propionic acid 


203 


0 o^ohqX) 


3-Biphenyl-4-yl-(2S)-{[2-(2- 

trifluoromethyl-phenyl)- 1 ,2,3,4- 
tetrahydro-isoquinoline-3-carbonyl]- 
amino} -propionic acid 


204 


6 b 


3-Biphenyl-4-yl-(2S)-{[7-(4- 
cyclohexyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


205 




3-Biphenyl-4-yl-(2S)-{[2-(4-tert- 
butyl-benzoyl)-7-(4-tert-butyl- 
phenoxy)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
propionic acid 


206 


F 

X) 


. (2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3 S)-carbonyl]-amino } - 
3-(4'-trifluoromethyl-biphenyl-4-yl)- 
propionic acid 


207 




- (2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-(4'-trifluoromethoxy-biphenyl-4-yl)- 



propionic acid 
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propionic acid 


208 




' (2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
' cyclopentyl-acetyl)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} - 
3-(3 f -chloro-4'-fluoro-biphenyl-4-yl)- 
propionic acid 


209 


o°V OH • 

o 

/ 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3 S)-carbonyl]-amino } - 
3-[4-(4-methoxy-phenoxy)-phenyl]- 
propionic acid 


210 


o V° H 


(2S)-{[7»(4»tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)- 1 ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-(4-phenethyloxy-phenyl)-propionic 
acid 


211 




(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)- 1 ,2,3,4-tetrahydro- 
isoquinoline-(3 S)-carbonyl]-amino } - 
3-(4-cyclopentyloxy-phenyl)- 
propionic acid 


212 


o 0; V 0H 


(2S)- {[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)- 1 ,2,3 ,4-tetraliydro- 
isoquinoline-(3S)-carbonyl]-ainino}- 
3-(4-isopropoxy-phenyl)-propionic 
acid 
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213 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 

ethylcarbamoyl)-7-(4-tert-butyl- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acidbut-2- 
ynyl ester 


214 


XX 0 XX.n y § 

\ 


(3S)-(2-Biphenyl-4-yl-(l S)-carboxy- 
einyicaroainoyy- /-^-lert-Duiyi- 
phenoxy)-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid 2- 
methoxy-efhyl ester 


215 


> 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3»4-tetrahydro- 
isoqxunoline-(3S)-carbonyl]-amino}- 

' 3-(4'-mefhoxy-biphenyl-4-yl)- 

. propionic acid 


216 


°<m 6 


3-(4-Benzyloxy-phenyl)-(2S)- {[6-(4- 
tert-butyl-phenoxy)-2-(2-cyclopentyl- 
acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-caibonyl]-amino}- 
propionic acid 


217 




(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-! ,2,3 ,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-[4-(4-methoxy-phenoxy)-phenyl]» 
propionic acid 


218 




(2S)- {[6-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-[4-(4-fluoro-phenoxy)-phenyl]- 
propionic acid 
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219 




(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-! ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-[4-(4-trifluoromethyl-phenoxy)- 
phenyl]-propionic acid 


220 




(2S)- {[6-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)- 1 ,2,3,4-tetxahydro- 
" isoqiiinoline-(3S)-carbonyl]-anuno}- 
3-[4-(4-tri£luoromethoxy-phenoxy)- 
phenyl}-propionic acid 


221 




(2S)- {[6-(4-tert-Butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)- 1 ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}- 
3-[4-(3-chloro-4-fluoro-phenoxy)- 
phenyl}-propionic acid 


222 




(2S)- {[o-(4-tert-Butyl-pnenoxy)-2-(2- 
cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} - 
3-(4-phenoxy-phenyl)-propionic acid 


223 




7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)- 
carboxy-2-[4-(4-chloro-phenoxy)- 
phenyl]-ethylcarbamoyl} -3,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
isobutyl ester 


224 




7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)- 
carboxy-2-[4-(4-trifluoromethoxy- 
phenoxy)-phenyl]-ethylcarbamoyl}- 
3 ,4-dihydro- lH-isoquinoline-2- 
carboxylic acid isobutyl ester 


225 




7-(4-tert-Butyl-phenoxy)-(3S)-{(l S)- 

carboxy-2-[4-(4-trifluoromethyl- 

phenoxy)-phenyl]-ethylcarbamoyl}- 
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S^dihydro-lH-isoquinoline^- 
carboxylic acid isobutyl ester 


226 




7-(4-tert-Butyl-phenoxy)-(3S)-{(lS> 
caiboxy-2-[4-(4-jQuoro-phenoxy)- 
phenyl]-ethylcarbamoyl}-3,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
isobutyl ester 


227 




-(4-tert-Butyl-phenoxy)-(3S)-((lS)- 
carboxy-2- {4-[2-(4-fluoro-phenyl)- 
ethoxy]-phenyl}-ethylcarbamoyl)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid isobutyl ester 


228 

i 




7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)- 
carboxy-2-(4-isobutoxy-phenyl)- 
ethylcarbamoyy-SAdihydro-lH- 
isoquinoline-2-carboxylic acid 
isobutyl ester 


229 


>r >>f° ^ 

o ^ 


7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)- 
carboxy-2-[4-(2-methyl-butoxy>- 
phenyl]-ethylcarbamoyl} -3 ,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
isobutyl ester 


230 


0 ^ U 


7-(4-tert-Butyl-phenoxy)-(3S)-[(l S)- 
carboxy-2-(4-cyclopentylmethoxy- 
phenyl)-ethylcarbamoyl]-3,4-dihydra- 
lH-isoquinoline-2-carboxylic acid 
isobutyl ester 


231 




7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)- 
caiboxy-2-[4-(2-cyclopentyl-ethoxy)- 
phenyl]-ethylcarbamoyl}-3,4-dihydro- 
lH-isoquinoline-2-carboxylic acid 
isobutyl ester 
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232 


F F 


7-(4-tert-Butyl-phenoxy)-(3S)-((lS)- 
carboxy-2- {4-[2-(4-trifluoromethoxy- 
phenyl)-ethoxy]-phenyl} - 
ethy lcarbamoyl)-3 ,4-dihydro- 1H- 
isoquinoline-2-carboxylic acid 
isobutyl ester 


233 


1/ ° 

(1 lj ^1 K| ^ Jt 

a 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)- 
carboxy-2-(4'-chloro-biphenyl-4-yl)- 
. ethylcarbamoyl]-3,4-dihydro-lH- 
isoquinoKne-2-carboxylic acid 
isobutyl ester 


234 


o V 0H 

F 


7-(4-tert-Butyl-phenoxy)-(3S)-[(l S)- 
carboxy-2-(4 T -fluoro-biphenyl-4-yl)- 
ethylcarbamoyl]-3,4-dihydro-lH- 
isoqiiinoline-2-carboxylic acid 
isobutyl ester 


235 


\ 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)- 
carboxy-2-(4-trifluoromethyl- 
biphenyl-4-yl)-ethylcarbamoyl]-3,4- 
dihydro-lH-isoquinoline-2-carboxylic 
acid isobutyl ester 


236 


F F 
F ) V 

\— ^ H °V= : o 

OH 


S-CS'-Chloro-^-fluoro- 
biphenyl-4-yl)-(2S)-[(4- 
hydroxy-4 f -trifluoromethyl- 
biphenyl-3-carbonyl)-amino]- 
propionic acid 
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237 


o 

OH 


4-Hydroxy-4 f -trifluoromethyl- 
Dipnenyio-carDoxyiic acia [i-w - 
chloro^-fluoro-biphenyM-ylmethyl)- 
(2S)-oxo-2-piperidin-l-yl-ethyl]- 
amide 


238 


? 


4-Methoxy-4 ! -trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3- 
chloro^'-fluoro-biphenyM-yO^lR)- 
(3-methyl-[l,2,4]oxadiazol-5-yl)- 
ethyl]-amide 


239 


OH 


4-Hydroxy-4 ! -trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3 T - 
chloro-4-fluoro-biphenyl-4-yl)-(lR)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 




F ^r^^F 

\ 


4-Methoxy-4 T -trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3'- 
chloro-4 , -fluoro-biphenyl-4-yl)-(lR)- 
methoxymethyl-ethyl]-amide 


241 




4-Hydroxy-4-trifluoromethyl- 
'biphenyl-3-carboxylic acid [2-(3 - 
chloro-4-fluoro-biphenyl-4-yl)-(lR)- 
hydroxymethyl-ethyl]-amide 


242 




4-Methoxy-4-txifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3- 
chloro-4-fluoro-biphenyl-4-yl)-(lR)- 
[ 1 ,2,4] triazol- 1 -ylmethyl-ethyl]-amide 


243 




4-Hydroxy-4'-trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3 f - 
chloro-4 f -fluoro-biphenyl-4-yl)-(lR)- 
[ 1 ,2,4]triazol-l -ylmethyl-ethyl]-amide 
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244 


O 
OH 


4-{3-(3'-Chloro-4'-fluoro-biphenyl-4- 
yl)-(2S)-[(4-hydroxy-4'- 
trifluoromethyl-biphenyl-3-carbonyl)- 
amino]-propionyl}-piperazine-l - 
carboxylic acid tert-butyl ester 


245 


/ 

, — N 

v O 

OH 


4-Hydroxy-4'-trifluoromethyl- 

chloro-4 -fluoro-biphenyl-4-yl)-(l S)- 
(4-metoyl-piperazin-l -ylcarbamoyl)- 
ethyl]-amide 


246 




4-Hydroxy-4 - tnfluoromethyl- 
biphenyl-3-carboxylic acid [2-(3 ! - 
chloro-4'-fluoro-biphenyl-4-yl)-ethyl]- 
amide 


247 • 


N 


-Cnloro-4 -iluoro-bipnenyl-4-yl)- 
(2R)-{[5-(4-trifluoromethyl-phenyl)- 
pyridine-3-carbonyl]-amino}- 
propionic acid methyl ester 






S-CS'-Chloro^'-fluoro-biphenyl^-yl)- 
(2R)-(2-hydroxy-benzoylamino)- 
propionic acid methyl ester 


249 




4-Hydroxy-4 l -trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3 - 
chloro-4-fluoro-biphenyl-4-yl)-(lR)- 
(methoxy-methyl-carbamoyl)-ethyl]- 
amide 


250 


oh a 


4-Hydroxy-4-trifluoromethyl- 
biphenyl-3-carboxylic acid [(lS)-(2- 
acetylaIIlino-ethylcarbamoyl)-2-(3 , - 
chloro-4 f -£luoro-biphenyl-4-yl)-ethyl]- 
amido 
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amide 


251 


F"\ 

oh a 


S-CS-Chloro^'-fluoro-biphenyM-yl)- 
(2R>-[(4-hydroxy-4 , -trifluoromethyl- 
biphenyl-3-carbonyl)-amino]- 
propionic acid 


252 


F F 

F >=\ N-A / 

M H Vo 

oh a 


4-Hydroxy-4Mxifluoromethyl- 
biphenyl-3-carboxylic acid {2-(3 r - 
chloro-4-fluoro-biphenyl-4-yl)-(lR)- 
[(2-dimethylamino-ethyl)-inethyl- 
carbamoyl]-ethyl} -amide 




HO 

OH CI 


S'-Fluoro^^^dihydroxy-biphenyl-S- 
carboxylic acid [2-(3'-chloro-4'-fluoro- 
biphenyl-4-yl)-(lR)-(3-methyl- 
[ 1 ,2,4]oxadi azol-5-yl)-ethyl]-amide 


254 


„, / _ o jT j| 

N=( liS^^v^Ss^ 


4-Hydroxy-4'-trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(4 f - 
benzyloxy-3 ! -fluoro-biphenyl-4-yl)- 
(lR)-(3-methyl-[l >2,4]oxadiazol-5- 
yl)-ethyl]-amide 


255 


F V F 

h\ HO-/ H 

' M h % 

OH CI 


4-Hydroxy-4'-trifluorometiiyl- 
biphenyl-3-carboxylic acid[2-(3'- 
chloro-4'-fluoro-biphenyt-4-yl)-(lR)- 
(2-hydroxy-propylcarbamoyl)-ethyl]- 
amide 


256 


F /=\ J S|H 2 

M H HN >0 

y o a 


4-Methoxy-4'-trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3 f - 
chloro-4'-£luoro-biphenyl-4-yl)-(lR)- 
hydrazinocarbonyl-ethyl]-amide 
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4-0 F 0 v 

f ^—C h 

^> a 


^-Ethoxy-S^S'-bis-trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3*-c 
hloro-^-fluoro-biplienyM-yl)^! R)- 
(3-methyl-[l£,4]oxadiazol-5-yl)- 
ethyl]-amide 


258 


F "f~M °>= if 

OH CI 


^Hydroxy-S'^'-bis-trifluoromethyl- 
biphenyl-3-carboxylic acid [2-(3 f - 
chloro^-fluoro-biphenyM-y^^lR)- 
(3-methyI-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 


259 


f i • ^ r To 


. 4-Hydroxy-4-trifluoroinethyl- 
biphenyl-3-carboxylic acid [2-(4 f - 

1 methanesulfonyl-biphenyl-4-yl)-(lR)- - 
(3-methyl-[l 9 2,4]oxadiazol-5-yl)- 
ethyl]-amide 


260 


F F 

F o ■ *cr 


Acetic acid S-P-^'-cMoro^'-fluoro- 
biphenyl-4-yl)-(lR)-(3-methyl- 
[l 5 2 5 4]oxadiazol-5-yl)- 
ethylcarbamoyl]-4 ! -trifluoromethyl- 
biphenyl-4-yl ester 


261 


6 


6-Benzyloxy-4-hydroxy-4- 

trifluoromethyl-biphenyl-3 -carboxylic 

acid [2-(3-chloro-4 f -fluoro-biphenyl- 

4-yl)-(lR)-(3-methyl- 

[1 ,2,4]oxadiazol-5-yl)-ethyI]-amide 


262 


NC 

OH CI 


4'-Cyano-4-hydroxy-biphenyl-3- 
carboxylic acid [2-(3'-chloro-4 ! -fluoro- 
biphenyl-4-yl>(lR)-(3-methyl- 
[l 5 2,4]oxadiazol-5-yl)-ethyl]-amide 


263 




4-Hydroxy-4-methanesulfonyl- 
biphenyl-3-carboxylic acid [2-(3*- 
chloro-4 f -fluoro-biphenyl-4-yl)-(lR)» 

n-mftthyl-[1 ? _4]nvqrfiqyn1-S- y 1), 
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(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 


264 


q 

Br H V=N 

p CI 


S-Bromo-N-P-CS'-chloro-^-fluorO" 
biphenyl-4-yl)-(lR)-(3-methyl- 
[l,2,4]oxadiazol.5-yl)-ethyl]-2- 
methoxy-benzamide 


265 


oV 

OH b 


S-Bromo-N-p-CS'-chloro^'-fluoro- 
biphenyl-4-yl)-(lR)-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-ethyl]-2- 
hydroxy-benzamide 


266 


o 

Br H >N 
OH 


5-Bromo-N-[2-(4-bromo-phenyl)- 
(lR)-(3-methyl-[l ,2,4]oxadiazol-5- 
yl)-ethyl]-2-hydroxy-benzamide 


267 




2,2-Dimethyl-propionic acid 3-[2-(3- 
chloro-4 f -fluoro-biphenyl-4-yl)-(lR)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethylcarbamoyl]-4 r -trifluoromethyl- 
. biphenyl-4-yl ester 


268 


F F 

-<< 


3-Methyl-butyric acid 3-[2-(3-chloro- 
- 4-Iluoro-Diplienyjr-4-yi)-(lR)-(3- 
methyl-[l ? 2,4]oxadiazol-5-yl)- 
ethylcaibamoyl]-4 ! -tri£luoromethyl- 
biphenyl-4-yl ester 


269 


Y 


4-Hydroxy-6-(3-methyl-butoxy)-4'- 
trifluoromethyl-biphenyl-3-carboxylic 
acid [2-(3 -chloro-4 -fluoro-biphenyl- 
4-yl)-(lR>(3-methyl- 
[l 9 2 9 4]oxadiazol-5-yl)-ethyl}-amide 


Z/V 


]/ A fY 

Br 


5-Bromo-4-hydroxy-4 « 
trifluoromethyl-biphenyl-3-carboxylic 
acid ^-(S-chloro^'-fluoro-biphenyl- 
4-yl)-(lR)-(3-methyl- 
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[l^,4]oxadiazol-5-yl)-ethyl]-amide 


271 


f i^i^ff 1 ^X1jO' / ^ ci 


4-Hydroxy-6-isopropoxy-4- 

xniiuorometiiyi-Diplienyl-3-carboxyhc 

acid [2-(3'-chloro-4 -fkioio-biphenyl- 

4-yl)-(lR>(3-methyl- 

[l ,2,4]oxadiazol-5-yl)-ethyl]-amide 


97? 


OH 


4-Mydroxy-3 ,5 T -bis-tnfluoromethyl- 
biphenyl-3-carboxylic acid [2- 
biphenyl-4-yl-(lR)-(3-methyI- 
[1 ,2,4]oxadiazol-5-yl>ethyl]-amide 


273 


0 


4-Methoxy-3 1 jS'-bis-txifluoromethyl- 
biphenyl-3-carboxylic acid [2- 
biphenyl-4-yl-(lR)-(3-methyl- 
1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 


274 




4-Berizyloxy-3 ! ) 5 , -bis-trifluoromethyl- 
bit)henvl-3-carboxvlic acid r2-f4.'- 
methanesulfonyl-biphenyl-4-yl)-(lR)- 
(3-methyl-[l 3 2,4]oxadiazol-5-yl)- 
ethyl]-amide 


275 


F F 

bH° ° 


4-Hydroxy-3 T ,5 T -bis-trifluoromethyl- 
' biphenyl-3-carboxylic acid [2-(4'- 
methanesulfonyl-biphenyl-4-yl)-(lR)- 
(S-methyl-tl^^oxadiazol-S-yl)- 
ethyl]«amide 


276 


NH, 


4-Allliiio -4 f -tri fl iinrnm pfhvl -V»i nh pn v1 - 
3-carboxylic acid ^-(S-chloro-^- 
fluoro-biphenyl-4-yl)-(lR)-(3-methyl- 
[1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 
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in 


CF 3 


4 f -Trifluoromethyl-4-(5- 
trifluoromethyl-furan-2-ylmethoxy)- 
binhenvl-3-earboxvlic arid P2-fV.- 
chloro-4-fluoro-bip]ienyl-4-yl)-(lR)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 


278 


Yli ° T jffl^ cl 


4-Hydroxy-4-trifluoromethyl- 

[1,1 jieipxienyi-j -carDoxyiic acia 

[2-(3-chloro-4 f -fluoro-biphenyl-4-yl)- 

(lR)<3-methyl-[l,2 a 4]oxadia2»l-5- 

yl)-ethyl]-amide 


279 


TV 

6 ° 


Acetic acid 5-[2-(3-chloro-4 -fluoro- 
uipnenyi-*fr-yi )-y i jtv^-^ j-nicxxiyi- 
[1 ,2,4]oxadiazol-5-yl)- 
ethylcarbamoyl]-4-trifluoromethyl- 
[l,r;3 t ,l"]teiphenyl-4 , -yl ester 


280 


F3 °T1 ° 6 r N jrr^ ci 

CI 


5-Chloro-4-hydroxy-4 f - 
11 in uoroincixiy i-pipjieiiy 1- .5 - 
carboxylicacid [2-(3'-chloro-4 ? -£luoro- 
biphenyl-4-yl)-(lR)-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


281 


>=\ 

NH CI 


4-Acetylamino-4 ! -trifluoromethyl- 
Dipncnyi-o-carooxyiic acia * 
chlora-4'-fluoro-biphenyl-4-yl)-(lR)- 
(3-methyl-[l ^oxadiazol-S-yl)- 
ethyl]-amide 


282 


f-f-i) °\ ' F F 


4-Beiizyloxy-3 , J 5 , -bis-trifluoromethyl- 
bit)henvl-3-carboxvlicacid r2-(3 ! 5 1 - 
; bis-trifluoromethyl-biphenyl-4-yl)- 
(lR)-(3-methyl-[l ,2,4]oxadiazol-5- 
yl)-ethyl]-amide 
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F 


4-Benzyloxy-3 l ,4 , -difluoro-biphenyl- 
3-carboxylic acid ^-(S'^-difluoio- 
biphenyl-4-yl)-(lR)-(3-methyl- 
[1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 


284 




4-Benzyloxy-4-trifluoromethyl- 
Dipneiiyi-j-carDOxyiic aciu niivj-^j* 
methyl-[l,2,4]oxadiazol-5-yl)-2-(4 ! - 
trifluoromethyl-biphenyl-4-yl)-ethyl]- 
amide 


285 


F-|-Q F oV p P 

OH JV h 
h F 


4-Hydroxy-3' > 5 l -bis-trifluorome1hyl- 
oipnenyi-j-carDoxylic acid \Z-(5 9 5 - 
bis-trifluoromethyl-biphenyl-4-yl)- 
(lR)-(3-methyl-[l,2 ? 4]oxadiazol-5- 
yl)-ethyl]-amide 


286 


OH 


4-Hydroxy-4'-trifluoromethyl- 
Dipnenyi-j-carDoxyiic acid [^ikj-(J- 
methyl-[l 5 2,4]oxadiazol-5-yl)-2-(4 ! - 
trifluoromethyl-biphenyl-4-yl)-ethyl]- 
amide 


287 


Jc F <L J ^ JL. JL 


S-CS'-Chloro^-fluoro-biphenyM-yl)- 
y \ [4-(z,z,z-tniluoro-acetylamino;- 
4-trifluoromethyI-biphenyl-3- 
carbonyl]-amino} -propionic acid 
methyl ester 


288 


-V 


S-CS^Chloro^^fluoro-biphenyM-yl)- 

trifliioromethaiiesulfonylaiiiino-^- 
trifluoromethyl-biphenyl-3-carbonyl)- 
amino]-propionic acid methyl ester 
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(2R)-[(4-Benzenesulfonylamino-4- 

M * ft i1 11*1 1 1 *\ 

tnfluoromethyl-biphenyl-3-carbonyl)- 
amino]-(3R)-(3 f -chloro-4 f -fluoro- 
biphenyl-4-yl)-propionic acid methyl 
ester 


290 




(2R>[(4-Benzoylamino-4- 
trifluoromethyl-biphenyl-3 -carbony l)- 
amino]-(3R)-(3 f -chloro-4 , -fluoro- 
biphenyl-4-yl)-propionic acid methyl 
ester 


291 




S-CS'-Chloro-^-fluoro-biphenyM-yl)- 
(2R)-[(4-isobutyrylamino-4- 
trifluoromethyl-biphenyl-3-carbonyl)- 
aminoj-propionic acid methyl ester 


292 


^^^^ 


2-(3 T -Chloro-4 r -fluoro-biphenyl-4-yl)- 
ethyl [(4-Hydroxymethyl-4 ! - 
trifluoromethyl-biphenyl-3- 
carboxamide 


293 




3-(3 , -Chloro-4 , -fluoro-biphenyl-4-yl)- 
(2R)-[4-oxo-2-trifluoromethyl-6-(4- 
trifluoromethyl-phenyl)-4H- 
quinazolin-3-yl]-propionic acid 
methyl ester 


294 


F F 


3-(3-Chloro-4 f -fluorQ-biphenyl-4-yl)- 
(2R)-[4-oxo-2-trifluoromethyl-6-(4- 
trifluoromethyl-phenyl)-4H- 
quinazohn-3-ylJ-propionic acid 
nicuiyi ester 


295 


o 


6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid 



69 



wo 



2005/014533 



PCT/US2004/025463 



2yo 


Q 0<J) ^yX^ 


d ~j3ipiiciiy i-H-y i- yz,o ) \ \h— icrt- 
butyl-phenoxy)-isoquinoline-3- 
carbonylj-amino} -propionic acid 
methyl ester 


297 




3-Biphenyl-4-yl-(2S)-{[6-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino} -propionic acid 


2yo 




^zo)- {Lo-(4-tert-±sutyl-pnenoxy)- 
isoquinoHne-3-carbonyl]-amino} -3-(4- 
hydroxy-phenyl)-propionic acid 
methyl ester 


2yy 


• i 

0°V° l^ 0 ^ 


(2o)- {[o-(4-tert-l>utyl-pnenoxy)- 
isoquinoline-3-carbonyl]-amino} -3-[4- 
(4-fluoro-phenoxy)-phenyl]-propionic 
acid methyl ester 




^T°"firVi 


(zc) |[o-^4-ten-jDUtyi-pnenoxy j- 
isoquinoline-3-carbonyl]-amino}-3-[4- 
(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid 


301 




(2b )- { [o-(4-tert-Butyl-pnenoxy)- 
isoquinoline-3-carbonyl]-ammo} -3-(4- 
cyclopentylmethoxy-phenyl)- 
propionic acid methyl ester 


3\)2 


0 O^OH^,0. 


vZd)- { [o-(4-tert-Butyl-pnenoxyj- 
isoquinoline-3-carbonyl}-amino} -3-(4- 
cyclopentylmethoxy-phenyl)- 
propionic acid 


303 




6-(4-tert-Butyl-phenoxy)- 

icrtmnnnlinp- ^sitKawIi*"'' or*i/^ fO_^ 

cyclopentylmethoxy-phenyl)-(l S)-(3- 
methyl-[l£,4]oxadiazol-5-yl)-ethyl]- 
amide 
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o-^-Lcix-jtsuiyi-pnenoxy j- 
isoquinoline-3-carboxylic acid [(2S)- 
(4-benzyloxy-phenyl)-l -(3-methyl- 
[1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 


305 
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J-ip -unioro-4 -iiuoro-Dipnenyi-4-yij- 
(2S)- { [6-(4-trifluoromethyl-phenoxy)- 
isoquinoline-3 -carbony 1] -amino } - 
propionic acid methyl ester 
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3-(3-Chloro-4-fluoro-biphenyl-4-yl)- 
(2S)- {[6-(4-trifluoromethyl-phenoxy)- 
isoquinoline-3^arbonyl]-amino}- 
propionic acid 
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(2S)- { [6-(4-tert-Butyl-pheaoxy)- 
isoquinoline-3-carbonyl]-amino} -3- 
(4-trifluoromethoxy-biphenyl-4-yl)- 
propionic acid methyl ester 
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(2S)- {[6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3- 
(^-trifluoromethoxy-biphenyM-yl)- 
propionic acid 
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(2S)- {[6-(4-tert-Butyl-phenoxy)- 
isoqiiinoline-3-carbonyl]-amino}-3- 
(^-trifluoromethyl-biphenyM-yl)- 
propionic acid methyl ester 


310 




(2S)- { [o-(4-tert-Butyl-pnenoxy)- 
isoquinoline-3 -carbony 1] -amino } -3 - 
(^-trifluoromethyl-biphenyl^yl)- 
propionic acid 


11 1 

oil 


CI 


^zo )• \[o-^-ierc-r>uiyi-pnenoxy )- 
i so quinoline-3 -carbonyl] -amino } -3 - 
(S'-chloro-^-fluoro-biphenyl^-yl)- 
propionic acid methyl ester 
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(2S)-{[6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl}-amino}-3- 
(S-chloro-^-fluoro-biphenyl-^-yl)- 
propionic acid 



313 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3- 
(4 f -trifluoromethoxy-bipheiiyl-4-yl)- 
propionic acid methyl ester 



314 




(2S)- {[7-(4-tert-Butyl-phenoxy)- 
isoqi±ioline-3-carbonyl]-aiiiino} -3- 
(4-trifluoromethoxy-biphenyl-4-yl)- 
propionic acid 



315 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-3- 
(4'-trifluoromethyl-biphenyl-4-yl)- 
propionic acid methyl ester 



316 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoqiunoline-3-carbonyl]-amino}-3- 
(4 f -trifluoromethyl-biphenyl-4-yl)- 
propionic acid 



317 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoqiunoline-3-carbonyl]-aixiino}-3- 
(3*-chloro-4 r -fluoro-biphenyl-4-yl)- 
propionic acid methyl ester 



318 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3- 
(S^chloro^-fluoro-biphenyM-yl)- 
propionic acid 
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(2S)-{[7-(4-tert-Butyl-phenoxy> 
isoquinoline-3-carbonyl]-ainino} -3- 
(4-fluoro-biphenyl-4-yl)-propionic 
acid methyl ester 



72 



WO 2005/014533 



PCT7US2004/025463 



320 




C2S V { r6-f 4-tert-Butvl-DhenoxvV 
isoquinoline-3-carbonyl]-amino}-3-(4- 
phenoxy-phenyl)-propionic acid 
methyl ester 


321 
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C2S V { \6-( 4-tert-ButYl-DhenoxvV 
isoquinoline-3-carbonyl]-amino}-3--[4- 
(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid methyl ester 
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^ZrO j \ lu"^*t"Lci l n> uiy jL-piicuuxy ^- 
isoquinoline-3 -carbonyl] -amino } -3- [4~ 
(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid 
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/ \|_u-^H-icri-ouiyi'-pxiciiOAy ) 
isoquinoline-3-carbonyl]-amino}-3-[4- 
(3,3-dimethyl-butoxy)-phenyl]- 
propionic acid methyl ester 
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isoquinoline-3-carbonyl]-amino}-3-[4- 
(2-cyclopentyl-ethoxy)-phenyl]- 
propionic acid methyl ester 


325 
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isoquinoline-3-carbonyl]-amino}-3- 
{4-[2-(4-fluoro-phenyl)-ethoxy]- 
phenyl} -propionic acid methyl ester 


326 
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isoquinoline-3-carbonyl]-amino}-3- 
{4-[2-(4-chloro-phenyl)-ethoxy]- 
phenyl} -propionic acid methyl ester 


327 




(2S)- {[6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-3-[4- 
(3,3-dimethyl-butoxy)-phenyl]- 
propionic acid 
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(2S)-{[6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3-[4- 
(2-cyclopentyl-ethoxy)-phenyl]- 
propionic acid 



329 
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(2S)-{[6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-anuno} -3- 
{4-[2-(4-fluoro-pheayl)-ethoxy]- 
phenyl} -propionic acid 
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(2S)-{[6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-3- 
{4-[2-(4-chloro-phenyl)-ethoxy]- 
phenyl} -propionic acid 



331 
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6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-(4- 
cyclopentylmethoxy-phenyl)-(l S)- 
dimethylcarbamoyl-ethyl]-amide 
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6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid {2-[4- 
(2-cyclopentyl-ethoxy)-phenyl]-(l S)- 
dimethylcarbamoyl-ethyl} -amide 



333 



6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-[4- 
(3,3-dimethyl-butoxy)-phenyl]-(lS)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 



334 



6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-[4- 
(2-cyclopentyl-ethoxy)-phenyl]-(l S)- 
(3-methyl-[l ,2 9 4]oxadiazol-5-yl)- 
ethyl]-amide 



335 



6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-{4- 
[2-(4-fluoro-phenyl)-ethoxy]-phenyl} - 
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(lS)-(3-methyl-[U,4]oxadiazol-5-yl)- 
ethyl]-amide 


336 




6-(4«tert-Butyl-phenoxy)- 
isoquinohne-3-carboxyhc acid [2-(4- 
cyclopentyloxy-phenyl)-(l S)-(3- 
methyl-[l ^,4]oxadiazol-5-yl)-ethyl]- 
amide 


337 




6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-(4- 
benzyloxy-phenyl)-(l S)-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-ethyl]-propyl- 
amide 


338 




(2S)-{[6-(4-tert-Butyl-phenoxy)- 
isoqunoline-3-carbonyl]-amino} -3-(2'- 
phenoxy-biphenyl-4-yl)-propionic 
acid methyl ester 


339 
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3-Biphenyl-4-yl-(2S)-{[6-(4- 
trifluoromethyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino}- 
propionic acid methyl ester 


340 
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3-Biphenyl-4-yl-(2S)-{[6-(4- 
trifluoromethyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid 


341 




3-Biphenyl-4-yl-(2R)- { [6-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amiiio} -propionic acid 
methyl ester 


342 
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6-(4-Trifluoromethyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-[4- 
(2-cyclopentyl-ethoxy)-phenyl]-(l S)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethylj-amide 
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3-Biphenyl-4-yl-(2R)-{[6-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-propioiiic acid 
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isoquinoline-3-carboxylic acid [2-(4- 
benzyloxy-phenyl)-(l S)-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


345 




6-(4-Trifluoromethoxy-phenoxy)- 
isoquinoiinco-carooxyiic acia 
(2-cyclopentyl-ethoxy)-phenyl]-(l S)- 
(3-methyl-[l,2,4]oxadiazol-5-yl)- 
ethyl]-amide 






D-^4-Ten-i5Uiyi-pneiioxy )- 
isoquinoline-3-carboxylic acid[2-(4- 
hydroxy-phenyl)-(l S)-(3 -methyl- 
[1 5 2 s 4]oxadiazol-5-yl)-ethyl]-amide 


347 




6-(4-tert-Butyl-phenoxy)- 
isoquinomic-j-carDOxyiic aciuLZ-^f- 
but-3-ynyloxy-phenyl)-(l S)-(3- 
methyl-[l ? 2 5 4]oxadiazol-5-yl)-ethyl]- 
amide 


348 




6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid[2-(4- 
cydopropylmethoxy-phenyl)-(l S)-(3 - 
methyl-[l,2 ? 4]oxadiazol-5-yl)-ethyl]- 
amide 


349 




6-(4-tert-Butyl-phenoxy)- 
isoduinolfne-^-earhoxvlic acidr2-f4- 
(2-methyl-butoxy)-phenyl]-(l S)-(3- 
methyl-[l ,2 5 4]oxadiazol-5-yl)-ethyl]- 
amide 
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6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid[2-(4- 
cyclohexylmethoxy-phenyl)-(l S)-(3- 
metiiyl-[l 9 2 9 4]oxadiazol-5-yl)-ethyl]- 
amide 


351 




6-(4-tert-Butyl-phenoxy)- 
iaoquinoIine-3-carboxylic acid[2-[4- 
(3 -cyclohexyl-propoxy)-phenyl]-(l S)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 


352 




6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid[2-[4- 
(2-aziridin- 1 -yl-efhoxy)-phenyl]-( 1 S)- 
(3-methyl-[l ,2,4]oxadia2:ol-5-yl)- 
ethyl]-amide 


353 




6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid{(lS)- 
(3-methyl-[l,2 5 4]oxadiazol-5-yl)-2-[4-- 
(2-pyrrolidin-l-yl-ethoxy)-phenyl]- 
ethyl}-amide 


354 




6-(4-tert-Butyl«phenoxy)- 
isoqninoline-3-carboxylic acid{(lS)- 
(3-methyl41,2 3 4]oxadiazol-5-yl)-2-[4- 
(1 -methyl-piperidin-4-yloxy)-phenyl]- 
ethyl} -amide 






(2S)- { [6-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3- 
(2-phenoxy-biphenyl-4-yl)-propionic 
acid 
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(2S)- {[6-(4-tert-Butyl-pnenoxy)- 
isoquinoline-3 -carbonyl] -amino } -3-[4- 
(4-nitro-phenoxy)-phenyl]-propionic 
acid 



77 



WO 2005/014533 



PCT/US2004/025463 



357 


( 




(2S)-{[6-(4-tert-Butyl-phenoxy> 
isoquinoline-3-carbonyl]-amino} -3-[4- 
(3-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid 


358 


ci 


S-CS'-Chloro-^-fluoro-biphenyl^-yl)- 
(2S)-{[6-(4-trifluoromethoxy- 
phenoxy)-isoquinoline-3-carbonyl]- 
amino} -propionic acid 


359 




3-Biphenyl-4-yl-(2S)-{[6-(4- 
trifluoromethoxy-phenoxy)- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid methyl ester 


360 




3-Biphenyl-4-yl-(2S)- {[6-(4- 
trifluoromethoxy-phenoxy)- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid 


361 
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3-[4-(4-Amino-phenoxy)-phenyl]- 
(2S)-{[6-(4-tert-butyl-phenoxy)- 
isoqwnoline-3-carbonyl]-amino}- 
propionic acid 


362 
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(2S)-{[6-(4-tert-Butyl-phenoxy> 
isoquinoline-3-carbonyl]-araino}-3- 
{4-[4-(2-carboxy-acetylamino)- 
phenoxy]-phenyl} -propionic acid 


363 


Q o OH 0 

CT^OH 


4- {4-[4-((2S)- {[6-(4-tert-Butyl- 
phenoxy)-isoquinoline-3-carbonyl]- 
amino} -2-carboxy-ethyl)-phenoxy]- 
phenylcarbamoyl} -butyric acid 
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N-{4-[4-((2S)-{[6-(4-tert-Butyl- 
phenoxy)-isoquinoline-3 -carbonyl]- 
amino} -2-methoxycarbonyl-ethyl)- 
phenoxy]-phenyl}-succinamic acid 
methyl ester 
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N- (4-[4-((2S)- {[6-(4-tert-Butyl- 
phenoxy)-isoquinoline-3-carbonyl]- 
amino} -2-carboxy-ethyl)-phenoxy]- 
phenyl}-succinamic acid 


366 




2-(2-Biphenyl-4-yl-(lS)- 
methoxycarbonyl-ethylcarbamoyl)-5 - 
hydroxy^indole-l -carboxylic acid tert- 
butyl ester 


367 




2-(2-Bipnenyl-4-yl-(l S)- 
methoxycarbonyl-ethylcarbamoyl)-5- 
(4-tert-butyl-phenoxy)-indole- 1 - 
carboxylic acid tert-butyl ester 


368 




3-Biphenyl-4-yl-(2S)- { [5-(4-tert- 
butyl-phenoxy)-lH-indole-2- 
carbonylj-amino} -propionic acid 
methyl ester 


369 




2-(2-Biphenyl-4-yl-(l S)-carboxy- 
ethylcarbamoyl)-5-(4-tert-butyl- 
phenoxy)-indole-l -carboxylic acid 
tert-butyl ester 






(zo j-^z-r>ipnenyi-4-yi- 1 -carooxy- 
ethylcarbamoyl)-5-(4-tert-butyl~ 
phenoxy)-indole-l -carboxylic acid 
tert-butyl ester 
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7-(4-ter^ButyIphenoxy)-isoquinoline- 
3-carboxyIic acid 


372 




3-Biphenyl-4-yl-2S~{[7-(4-tert- 
butylphenoxyHsoquinoline-3- 
carbonyl]aix]ino}-propioiiic acid 
methyl ester 
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3-Biphenyl-4-yl-2S-{[7-(4-tert- 
butylphenoxy)-isoquinoline-3- 
carbonyl] amino} -propionic acid 
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2S- {[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl] -amino} -3-(4- 
hydroxy-phenyl)-propionic acid 
methyl ester 


375 
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(2S)-{[7-(4-tert-Butyl-phenoxy)- 
loU q uinu iinc-j -odroony i j -ainiDO j -3-^4— 
phenoxy-phenyl)~propionic acid 
methyl ester 


376 
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(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]- 
aminophenyl} -3-(4-phenoxy-phenyl)- 
propionic acid methyl ester 



80 



WO 2005/014533 



PCTAJS2004/025463 



377 


0 XXJ ■ 

6 


(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3-(4- 
phenoxy-phenyl)-propionic acid 
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(2S)- {[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-caibonyl]-phenyl- 
amino} -3-(4-phenoxy-phenyl)- 
propionic acid 


379 




' 3-(4-Bromo-phenyl)-(2S)- {[7-(4-tert- 
butyl-phenoxy)4soquinoline-3- 
carbonyl]-amino} -propionic acid 
methyl ester 


380 
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isoquinoline-3-carbonyl]-amino}-3- 
(S'-chloro-^-fluoro-biphenyl^yl)- 
propionic acid methyl ester 
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jzo ^~ \ ^ / "^-toix-xs uiyi-pnenoxy j- 
iso quino line-3 -carbony 1] - amino } ~3 - 
(S'-chloro^'-fluoro-biphenyM-yl)- 
propionic acid 
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(2S)-[(7-Benzyloxy-isoquinoline-3- 
carbonyl)-amino]-3-biphenyl-4-yl- 
propionic acid methyl ester 


383 
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(2S)-[(7-Benzyloxy-isoquinoline-3- 
carbonyl)-amino]-3-biphenyl-4-yl- 
propionic acid 
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3-Biphenyl-4-yl-(2S)-[(7-hydroxy- 
isoquinoline-3-carbonyl)-amino]- 
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propionic acid methyl ester 






i-Bipnenyl-4-yl-(2iS)-[(7- 
cyclopentyloxy-isoquinoline-3- 
carbonyl)~amino]-propionic acid 
methyl ester 


386 




3-Biphenyl-4-yl-(2S)-{[7-(2- 
cyclopentyl-ethoxy)-isoquinoline-3- 
carbonyl]-amino} -propionic acid 
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3-Biphenyl-4-yl-(2S)- {[7-(4-tert- 
butyl»phenoxy)-isoquinoline-3- 
carbonyl]-propyl-amino}-propionic 
acid methyl ester 


TOO 
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3-Biphenyl-4-yl-(2S)- {[7-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-propyl-amino} -propionic 
acid 


389 
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3-Biphenyl-4-yl-(2S)-[[7-(4-tert-butyl- 
phenoxy)-isoquinoline~3-carbonyl]- 
(2 s 2-dimethyl-propyl)-amino]- 
propiopic acid methyl ester 
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3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butylphenoxy)-isoquinoline-3- 
carbonyl]-(2,2-dimethylpropyl)- 
amino} -propionic acid 
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7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carboxylic acid [2-[4- 
(2-cyclopentyl-ethoxy)-phenyl]-(l S)- 
(3-methyl-[l,2,4]oxadiazol-5-yl)- 
ethyl]-amide 
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(2S)-[[7-(4-tert-Butyl-phenoxy)- . 

isoqmnoline-3-carbonyl]-(4-fluoro- 
phenyl)-amino]-3-[4-(4-fluoro- 
phenoxy)-phenyl]-propionic acid 
methyl ester 
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(2S)-[[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-(4- 
trifluoromethyl-phenyl)-amino]-3-[4- 
(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid methyl ester 
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(2S>[[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-(4- 
trifluoromethoxy-phenyl)-amino]-3- 
[4-(4-trifluoromethoxy~phenoxy)- 
phenyl]-propionic acid methyl ester 
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(2S)-[[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-(4-chloro- 
phenyl)-amino]-3-[4-(4-chloro- 
phenoxy)-phenyl]-propionic acid 
methyl ester 


396 




3-Biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-cyclopentylmethyl-amino} - 
propionic acid methyl ester 


397 




(2S)-{Benzyl-[?-(4-tert»butyl- 
phenoxy)-isoquinoline-3-carbonyl]- 
amino} -3-biphenyl-4-yl-propionic 
acid methyl ester 
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i-i3ipnenyl-4-yl-(2S)- { [7-(4- 
trifluoromethyl-benzyloxy)- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid methyl ester 
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3-Biphenyl-4-yl-(2S)-{[7-(4- 
trifluoromethyl-benzyloxy)- 
isoquinoline-3-carbonylJ-amino}- 
propionic acid 


400 
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(2S)-{[7-(4-tert-Butyl-phenoxy)» 
isoq\iinoline-3-carbonyl]-ainino}-3-[4- 
(4-fluoro-phenoxy)-phenyl]-propionic 
acid 


401 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl] -amino} -3-[4- 
(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid 


402 




(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3-[4- 
(4-trifluoroinefhoxy-phenoxy)- 
phenyl]-propionic acid 
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(2S)-{[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-airdno}-3-[4- 
(4-chloro-phenoxy)-phenyl]-propionic 
acid 


404 




(2S)- {[7-(4-tert-Butyl-phenoxy)- 
isoquinoliae-3-carbonyl]-amino} -3-[4- 
(3,3-dimethyl-butoxy)-phenyl]- 
propionic acid methyl eater 


405 




(2S)- {[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-3-[4- 
(3,3-dimethyl-butoxy)-phenyl]- 
propionic acid 
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(2S)- {[7-(4-tert-Butyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3-(4- 
phenethyloxy-phenyl)-propionic acid 
methyl ester 
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(2S)- {[ 7 -(4-tert-Butyl-pnenoxy)- 
isoquinoline-3 -c arbonyl] -amino } -3 - 
(^-fluoro-biphenyl^y^-propionic 
acid 


408 




7-(4-tert-Butyl-phenoxy)- 
isoqmnoline-3-carboxyhc acid [2-(3- 
chloro-4-fluoro-biphenyl-4-yl)-(l S)- 
(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
e1hyl]~(2,2-dimethyl-propyl)-amide 


409 




3-Biphenyl-4-yl-(2S)-[(7- 
cyclopentyloxy-isoquinoline-3- 
carbonyl)-amiBo]-propionic acid 


410 




3-BiphenyM-yl-(2R)-{[7-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino} -propionic acid 
methyl ester 


411 




3-Biphenyl-4-yl-(2R)- {[7-(4-tert- 
butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-propionic acid 
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\£o )- \ 1 1 -^~ien-i5uiyi-pncnoxy )- 
isoquinoline-3-carbonyl]-amino}-3- 
phenyl-propionic acid 


A 1 O 

413 


k 


3-i5ipnenyi-4-yi-(zo J-L\y- 
ethylsulfanyl-6-hydroxy-quinoxaline- 
2-carbonyl)-amino]-propionic acid 
methyl ester 
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A1 A 

414 




j-i5ipnenyi-H-yi-^Zo j-\L0-^4-ieri- 
butyl-phenoxy)-3-ethylsulfanyl- 
qiiinoxaline-2-carbonyl]-ainino} - 
propionic acid methyl ester 


415 




3-Biphenyl-4-yl-(2S)-{[6-(4-tert^ 
butyl-phenoxy)-3-ethylsulfanyl- 
quinoxaline-2-carbonyl]-amino} - 
propionic acid 


416 




3-Biphenyl-4-yl-(2S)-{[6-(4-tert- 
butyl-phenoxy)-quinoxaline-2- 
carbonyl]-amino}-propionic acid 
methyl ester 


A 1 1 

417 




J -Jt5ipnenyl-4-yl-(2a)- { [o»(4-tert- 
butyl-phenoxy)-4-ethylsulfanyl- 
quinazoline-2-carbonyl]-amino} - 
propionic acid mpthyl ester 


A 1 O 

418 




3-Biphenyl-4-yl-(2S)- {[6-(4-tert- 
butyl-phenoxy)-4-ethylsulfanyl- 
quinazoline-2-carbonyl]-amino} - 
propionic acid 


419 


o 


7-(4-tert-Butyl-henoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carboxylic acid 
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420 


0 0 OHL-X) 


3-Biphenyl-4-yl-(2S)- { [7-(4-tert- 
butyl-phenoxy)-l -yclopentylmethyl- 
isoquinoline-(3S)-carbonyl]-amino} - 
propionic acid 


421 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmeliiyl-isoquiiioline-3- 
carbonyl]-amino } -3-phenyl-propionic 
acid 




HO ^0 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}- phenyl-acetic acid 


423 


HO^O o 


f9"R V / [l-{&-tf>rtSFKivhj] _rvh pn n yvV 1 _ 
/ ^T-ici i-j_> uL_yi.-pii.ciiu Ay j i 

cyclopentylmethyl-isoqiiinoline-3- 
carbonyl]-amino} -3-thiophen-3-yl- 
propionic acid 


424 


1 H 

o ^^^r 


(2S)- {[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylinethyl-isoquinoline-3- 
carbonyl]-amiiio} -4,4-dimethyl- 
pentanoic acid 


425 


HO^O 


^ \ L / \^ ici i-jl> uiyi-pnciioxy j i* 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3,3-dimethyl- 
butyric acid 


426 




(2S)- {[7»(4-tert«Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-(4-tert-butyl- 
phenyl)-propionic acid 
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427 


F 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbon 

yl]-amino}-3-(4-trifluoromethyl- 
phenyl)-propionic acid 


428 


ll l^^T H 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-ainino} -3-(4-isopropyl- 
phenyl)-propionic acid 


429 


o °y° h 

<AV 


3-(5-Bromo-thiophen-2-yl)-(2S)-{[7- 
(4-tert-butyl»phenoxy)-l- 
cyclopentyhnethyl-isoqninoline-3- 
carbonyl]-amino} -propionic acid 


430 


!' Jr _ ki 

r° 


7-(trans-4-tert-Butyl-cyclohexyloxy)- 
l-cyclopentylmethyl-isoquinoline-3- 
carboxylic acid 


431 


0 ^ 


i (2R)-{[7-(trans-4-tert-Butyl- 

. cyclohexyloxy)-l-cyciopentylmethyl- 

isoquinoline-3-carbonyl]-amino}»3 3 3- 

dimethyl-butyric acid 


432 




[[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-(3,3-dimethyl-butyl)- 
aminoj-acetic acid 
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433 




2-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-benzoic acid 


434 




Jt>enzyi-[ /-(4-tert-butyl-pnenoxyj-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-ainino} -acetic acid 


435 




5-(4-tert-Butyl-phenoxy)-l- 
cyclopentyImethyWsoquinoline-3- 
carboxylic acid 


436 


JL HCL ^0 


(2S> {[5-(4-tert-Butyl-phenoxy)-l- 

cvc 1 fir* fin tv1 m f*fhv1 -i ^ n niiinfilirtf*-.^- 

carbonyl]-aimno^^ 
butyric acid 


437 


^*A> o H °Y° I 


(2S>{[5-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -4,4-^iimethyl- 
pentanoic acid 






/-^-ten-rJutyi-pnenyl)- 1 - 
cyclopentylmethyHsoqiuinoline-3- 
carbonyl]-amino}-33-dimethyl- 
butyric acid 
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439 


o°y° h 


(2S)- {[7-(4-tert-Butyl-benzoyl)-l- 
cyciopeniyjraewyi-isoqiunoiine-o- 
carbonyl]-amino } -3 ,3-dimethyl- 
butyric acid 


440 


o ho y° 

H | I H /| 


(2S)-{[7-(4-tert-Butyl- 
cyclohexylcarbamoyl)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-ainino}-3,3-diinethy]- 
butyric acid 


441 




3-Biphenyl-4-yl-(2S)-[7-(4-tert-butyl- 
phenoxy)- 1 -cy clopenty Imethyl- 
isoquinoline-3-carbonyl]-amino}- 
propionic acid methyl ester 


442 


1 

o 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-phenyl-propionic 
acid methyl ester 


A A 

443 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-propionic acid 
methyl ester 


444 


M 0 XX^ 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -propionic acid 
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445 


l 

■ oV 


(2S)- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-methyl-butyric 
acid methyl ester 


446 




(2S)- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-methyl-butyric 
acid 


447 


/ 


{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-acetic acid methyl 
ester 


448 




{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -acetic acid 


449 




7-(4-tert-Butyl-phenoxy)-l- 
cvcIod entvlmethvl-is onrnn ol in e-3 - 

j vX\J%J VJUV J JULUVULLI X AO UU \*XXX\S XXXX\*> *J 

carboxylic acid [2-E4-(2-cyclopentyl- 
ethoxy)-phenyl]-(lS)-(3-methyl- 
[1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 


450 


1 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-phenyl-propionic 
acid methyl ester 


451 




(2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopen1ylmethyl4soquinoline-3- 
carbonyl]-amino} -3-phenyl-propionic 
acid 
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452 




1 -{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} - 
cyclohexanecarboxylic acid 


453 




4-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl--isoqiiinoline-3- 
carbonyl]-ainino}-tetrahydro-pyran-4- 
carboxylic acid 


AK.A 


1 O 90 2 CH 3 


/-(4-tert-Jt5Utyl-pnenoxy)-l- 
cyclopentylmethyl-isoqitiiioline-3- 
carbonyl]-ainino}-4-methyl-peatanoic 
acid methyl ester 


455 


, o < V° / 


2S- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmetbyl-isoquinoline-3- 
carbonyl]-amino} -3-pyridin-3 -yl- 
propionic acid methyl ester 


456 




1 -[7-(4-tert-Butyl-phenoxy)-l - 
cyclopenlylmethyl-isoquinoline-3- 
carbonyl]-piperidine-4-caiboxylic acid 




i O CO z H 


/o- \ [ /-^-ten-xJutyi-pJieiioxy 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-4-methyl-pentanoic 
acid 


458 


l 0 C0 2 H 
^ NH 2 


butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid 
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459 


1 O CO z H 


(2S)-{[7-(4-tert-Butyl-phemoxy)-l- 
cyclopentylmethyHsoquinoline-3- 
carbonyl]-amino} -3-pyridin-3-yl- 
propionic acid 


460 




(2S)-{[7-(4-tert«Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-(3 3 4-dimethoxy- 
phenyl)-propionic acid 


461 




(2S V I \1A 4-tert-ButYl-DhenoxvV 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-(4-chloro- 
phenyl)-propionic acid 


462 


\ HO ^0 i! 
. If 


(2S)-{[7-(4-teort-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-(lH-indol— yl)- 
propionic acid 


463 


un t\ ^ C\ ^ 


(2S)- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-(4-ethoxy- 
phenyl)-propionic acid 


464 


o 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyMsoquinoline-3- 
carbonyl]-amino} -3-(4-cyano-phenyl)- 
propionic acid 


465 


0, 


(3S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentybnethyl-isoquinoline-3- 
carbonyl]-amino}-4-(4-fluoro- 
phenyl)-butyric acid 
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466 


11 f Yl H 


7-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carboxylic acid (2-biphenyI-4-yl- 
ethyl)-amide 


467 


1 0 "^-OH 


1 L ' v+ tcrx-xsutyi-pnenoxyj- i - 

cyclopentylmethyl-isoquinoline-3- 

carbonyl]-pyrrolidine-(2S)-caxboxylic 
acid 


468 




\*&) i L /-v^-ten-x5utyi-pnenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -4-phenyl-butyric 
acid 


469 


o. 


(3S)- { [7-(4-tert-Butyl-phenoxvV 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -4-(4-chloro- 
phenyl)-butyric acid 


470 




1 L ' ^"icn-rjuiyi-pxienoxyj- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-4-phenyl-piperidine-4- 
carboxylic acid 


471 




)• \i/ ten-jcjuiyi-piienoxy}- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-cyclohexyl- 
propionic acid v? 


472 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-thiophen-3-yl- 
propionic acid 
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473 


I Q CO.H 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquiaoline-3- 
carbonyl]-amino}-3-naphthalen-2-yl- 
propionic acid 


474 


i O CO H 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-hydroxy- 
propionic acid 


475 


o 


(3S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-ainino}»4-(lH-indol-3-yl)- 
butyric acid 


476 




(2S)-{[l-Cyclopentylmethyl-7-(4- 

tri flu r»rnm pfhvl -rvh pnnw 1 ! - 

isoquinoline-3-carbonyl]-amino} -3- 
methyl-butyric acid 


477 


0 CK,0 Chiral 

£\> 

F^F 


(2S)-{[l-Cyclopentylmethyl-7-(4- 
trifluoromethoxy-phenoxy)- 
isoquinoline-3^arbonyl]-atnino}-3- 
methyl-butyric acid 


478 


iYVs 

F^F 


. (2S)-{[l-Cyclopentylmethyl-7-(4- 
trifluoromethoxy-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3- 
phenyl-propionic acid 
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479 


0 C0 2 H 

0 kXJ> h i 

F 


(2S)-{[l-Cyclopentylmethyl-7-(4- 
fluoro-phenoxy)-isoquinoline-3- 
carbonyl]-amino} -3 -methyl-butyric 
acid 


480 


O C0 2 H 

CI 


(2S)-{[?-(4-Chloro-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-methyl-butyric 
acid 


481 


0 C0 2 H 

i^V^r n't 

<r\> 


(2S)-{[l-Cyclopentylmetliyl-7-(4- 
methoxy-phenoxy)-isoquinoline-3- 
carbonyl]-amino} -3 -methyl-butyric 
acid 


482 


0 C0 2 H 

CI 


(2S)-{[7-(4-Chloro-phenoxy)-l- 
cyclopeatylmethyl-isoquinoline-3- 
carbonyl]-araino} -3-phenyl-propionic 
acid 


483 




7-(4-tert-Butyl-phenoxy)-l-(l-ethyl- 
pentyl)-isoquinoline-3-carboxylic acid 


484 


X ft 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-(l- 
ethyl-pentyl)-isoquinoline-3- 
carbonyl]-amiDo}-3-methyl-butyric 
acid 
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485 


i 0 l — \ 


1 - / 4-tprt-Rntv1 -nfipnmn A 1 

a \|_ / \" LCJL L - L> u L y i piiciiu Ay j" l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} - 
cyclopentanecarboxylic acid 


486 


1 0 A 


* i L ' v* i jd uiy i-pnenoxy J - 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonylj-amino}- 
cyclopropanecarboxylic acid 


487 




**- \L / ^h- LciL-o uiy i-pnenoxy 1- 
cyclopentyImethyl-isoquinoline-3- 
carbonyl]-amino} -tetrahydro- 
thiopyraa-4-carboxylic acid 


488 


HO 0 

<f b 


i -[ / -^*Men-ouiyi-pneiioxy 
cyclopentyhnethyl-isoquinoline-3- 
carbonyl]-(4S)-phenyl-pyrrolidine- 
(2S)-carboxylic acid 


489 


o o 


l-[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentyhnethyl-isoquinoline-3- 
carbonyl]-(5R)-phenyl-pyrrolidine- 
(2S)-carboxylic acid 


400 


^J^ 0 A^k^N HO 


cyclopentylmethyl-isoquinoline-3- 
carbonyl]-aniino}-l ,2,3,4-tetrahydro- 
naphthalene-2-carboxylic acid 


491 


/=\ 


2- ( r7-C4-tert-Butvl-T)henoxvVl - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -indan-2-carboxylic 
acid 


492 


o r^st. 


4-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3-- 
carbonyl]-amino} - 1 , 1 -dioxo- 
tetrahydrothiopyran-4-carboxylic acid 
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AQ1 

h;o 


HO ^0 tl 

v xtX> 


C2SVir7-C4-tert-Riitvl-TihennYv^-1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3 -(1 H-imidazol-4- 
yl)-propionic acid 


AQA 




butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid 


495 


o 


4-{[7-(4-tert-Butyl-phenoxy)-l- 
cycIopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -benzoic acid methyl 
ester 


496 




3 - i T7-f 4-tf*Tt-Riitv1 _nh pn nwV 1 _ 
J \ |_ / ^T"ici l~j_> uiy i~pjJ.ciiUAjr j - 1 - 

cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -benzoic acid methyl 
ester 


497 




2- / r7-( r 4-tert-Butvl-nhenoxvV1 - 
cyclopentylmethyl-isoquinoKne-3- 
carbonyl]-amino} -benzoic acid methyl 
ester 


498 


o 


4-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -benzoic acid 




^A 0 AA^ oh 


3- {[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -benzoic acid 


500 




3-Ben2vloxv-(2SWf7-f4-tert-butvl- 
phenoxy)-! -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} - 
propionic acid 
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501 




(2S)-{[l-Benzyl-7-(4-tert-butyl- 
phenoxy)-isoquinoline-3-carbonyl]- 
amino}-3-phenyl-propionic acid 


502 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carb onyl] -amino } -3 -(4-methyl- 
ben2ylsulfanyl)-propionic acid 


503 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-(4-methoxy- 
benzylsulfanyl)-propionic acid 


504 




2- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-methyl-benzoic 
acid 


505 


0 0 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyHsoquinoline-3- 
carbonyl]-amino} -3- 
phenylmethanesulfonyl-propioiiic acid 
methyl ester 


506 


i 


2- {[7-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentyhnethyl-isoquinoline-3- 
carbonyl]-amino} -3-methoxy-ben2:oic 
acid 


507 




\ L ' ^ ^cri-i3 utyi-pxieiioxy j- 1 - 
cyclopentyImethyl-isoquinoline-3- 
carbonyl]-amino}-3-trifluoromethyl- 
benzoic acid 
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508 




) V 


(2S)-{[7«(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyHsoquinoline-3- 
carbonyl]-methyl-amino} -3-phenyl- 
propionic acid 


509 


< 


.OH 

jtyVS* "So 


{[7-(4-tert-Butyl-phenoxy)-(lS)- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-methyl-amino } -phenyl- 
acetic acid 


510 




2-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-araino}-2-ethyl-butyric acid, 


511 


f X° 


2-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentybnethylrisoquinoline-3- 
carbonyl]-amino} -acrylic acid 


512 




(2S)- {[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentyknethyl-isoquinoline-3- 
carbonyl]~amino}-3- 
phenylmethanesulfonyl-propionic acid 


513 




2-{[7-(4-tert-Butyl-phenoxy>l- 
cyclopentylmethyl-isoqiiinoline-3- 
carbonyl]-ethyl-amino}-benzoic acid 


514 




(2-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-phenyl)-acetic acid 
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r- 1 r 

515 




{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmetiiyl-isoquiiioline-3- 
carbonyl]-phenyl-amino}-acetic acid 


516 


< 

i 




[[7-(4-tert-Butyl-phenoxy)-l. 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-(3-phenyl-propyl)-amino]- 
acetic acid 


517 




3-Benzyloxy-(2S)-{[7-(4-tert-butyl- 
phenoxy)-l-cyclohexyl-isoquinoline- 
3-carbonyl]-amino} -propionic acid 


JlO 




(2S)-{[7-(4-tert-Butyl-.phenoxy)-l- 
cyclohexyl-isoquinoline-3-carbonyl]- 
amino}-4,4-dimethyl-pentanoic acid 






(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclohexyl-isoqviinoline-3-carbonyl]- 
amino}-phenyl-acetic acid 


520 


i 


r 


{[7-(4-tert-Butyl-phenoxy)-l- 

CVC 1 OTi entvlm fifh vl -i Qr» rni innlinp-^- 

v jc v» xkj^j \*>\± \,y ixxi w» u Ajf x X O \J k\ UXi.lv/ AJJUlvv — J 

carbonyl]-phenethyl«amino} -acetic 
acid 


521 




3-Benzyloxy-(2S)-{[7-(4-tert-butyl- 
phenoxy)-l-ethyl-isoquinoline-3- 
carbonyl]-arnino}-propioiiic acid 
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522 




2-{[7-(4-tert-Butyl-phenoxy>l-ethyl- 
isoquinoline-3-carbonyl]-amino}-4 s 4- 
dimethyl-pentanoic acid 


523 


k XT 


(2S)-{[7-(4-tert-Butyl-phenoxy)-ethyl- 
isoquinoline-3-carbonyl]-anuno} - 
phenyl-acetic acid 


524 


o °-V' OH 


{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-cyclohexylmethyl-amino} - 
acetic acid 


525 




{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentybnetbyl-isoquiiioline-S- 
carbonyl]-cyclopentylmetiiyl-amino} - 
acetic acid 




0 


LL ' -(.4-tert-JDUtyl-pJienoxy)- 1 - 
cyclopentylmetbyl-isoquinoline-3- 
carbonyl]-(2,2-dimethyl-propyl)- 
amino]-acetic acid 


527 




(2S)- {[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentybnethyl-isoquinoline-3- 
carbonyl]-amino} -(4-trifluoromethyl- 
phenyl)-acetic acid 


528 


v ? H °T° 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -(3,4-difluoro- 
phenyl)-acetic acid 


529 


HO 0 


(2£>)- { [ / -(4-tert-Buty 1-pnenoxyj- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -(4-chloro-phenyl)- 
acetic acid 
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JD\J 


HO 


)- \ 1 1 -^-icn-jtsuiyi-pnenoxy)- 1 - 
cyclopentylmethyl-isoquinoIine-3- 
caibonyl]-amino}-(4-fluoro-phenyl)-- 
acetic acid 


531 




(2S).{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3 - 
carbonyl]-amino} -3-(2-phenoxy- 
, biphenyl-4-yl)-propionic acid 




/=\ 0 — \ 


{ [ / -(4-tert-Buty l-phenoxy)- 1 - 
cyclopentyImethyl-isoquinoline-3- 
carbonyl]-amino}-benzothiazole-6- 
carboxylic acid ethyl ester 


J J J 


x> 6 


(Zo )- \ L / ~(4-tert-r>utyi-pnenoxy)~ 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-(4-cyclopentyloxy- 
phenyl)-acetic acid 


534 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
' carbonyl]-amino}-[4-(2-cyclopentyl- 
ethoxy)-phenyl]-acetic acid 




HO O 


(2R)- { [7-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3,3-dimethyl- 
butyric acid 


536 




\ L ' \* tci i _ jl> nty. i~ Uiiciiu Ay i~ j. — 

cyclopentybnethyl-isoquinoline-3- 

carbonyl]-amirio}-cyclohexyl-acetic 

acid 
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537 






4-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 

r»prHoTlvin-^TTiirin\-'nit^P"ri rlinp-l A- 

\jCLi. VJ \Jll j I J CU11JJ.1U J ^ipCilULlllC/ 1 S *T 

dicarboxylic acidmono-tert-butyl 
ester 


538 


rWVV 


(2S)-{[7-(4-tert-Butyl- 
cyclohexyloxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3 5 3- 
dimethyl-butyric acid 


539 


o 


(2S)-{[?-(4-tert-Butyl- 
cyclohexyloxy)- 1 -cyclopentylmethyl- 
isoquinoline-S-carbonylJ-ainino}^^- 
dimethyl-butyric acid 


540 


cj 


c 5 


4- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -piperidine-4- 
carboxylic acid 


541 




2- {[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-phenyl-butyric 
acid 


542 




(zo j" { l /-^-tfirr-rsutyi-pnenoxy j-i- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -cyclopentyl-acetic 
acid 
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543 




(2S)-{[l-Cyclopentylmethyl-7-(4- ' 
isopropyl-phenoxy)-isoquinoliae-3- 
carbonyl]-amino} -3,3-dimethyl- 
butyric acid 


544 


o°y° h 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-hydroxy-3- 
methyl-butyric acid 


545 




OH 


7-(4-tert-Butyl-phenoxy)-l-(2- 

\ J XT S / \ 

cyclopentyl-ethyl)-isoquunoline-3- 
carboxylic acid 


546 




o°y° h 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-(2- 
cyclopentyl-ethyl)-isoquinoline-3- 
carbonyl]-amino}-3,3-dimethyl- 
butyric acid 


547 




o 


1 -( ^-tert-Piiitvl -catc ] rih pvvl 4-tert- 

X Y * twit -I— » Lj' 1 It / 1*T"IWI 

butyl-phenoxy)-isoquinoline-3- 
carboxylic acid 


345 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cycloheptyl-isoquinoline-3-carbonyl]- 
aiiiinol^^-dimethyl-peiitanoic acid 
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549 


HO yO 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cycloheptyl-isoquinoline-3-carbonyl]- 
amino} -cycjopentyl-acetic acid 






(2S)-{[?-(4-tert-Butyl-phenoxy)-l- 
cycloheptyl-isoquinoline-3-carbonyl]- 
airdno}-3,3-diniethyl-butyric acid 


551 


o°y° h 

O T 


(2S)-{[7-(4-tert-ButyI-phenoxy)-l- 
cycloheptyl-isoquinoline-3-carbonyl]- 
axnino}-3,3-diinethyl-butyric acid 


552 


o°y 0 " 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-(3- 
methyl-butyl)-isoquinoline-3 - 
carbonyl]-amino} -3,3-dimethyl- 
butyric acid 


553 


0^,OH 

1 T T h 


C2S VIY 1 -Cvclooentvlmethvl-7-D- 
tolyloxy-isoquinoIine-3 -carbonyl)- 
aminol-S^-dimethyl-butyric acid 
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554 


o °y oh 


(2S)-{[l-CycIopentylmethyl-7-(4- 
propyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino} -3 ,3-dimethyl- 
butyric acid 


555 


o °y° h 

6 


(2S)-{[7-(4-Cyclohexyl-phenoxy)-l- 
cyclopentylmethyHsoqiiinoline-3- 
carbonyl]-amino} -3 3 3-dimethyl- 
butyric acid 


556 




^zo y~ \ [ ' "^"icjT-x5ULyi-piieno xy j l~ 
phenethyl-isoquinohne-3-carbonyl]~ 
amino}-33-dimethyl-butyric acid 
methyl ester 


557 




(Zo /-^4-ten-Jt5Uiyi-piienoxyj-i- 
phenelbyl-isoquinoline-3-axbonyl]- 
amino} ^,4-dimethyl-pentanoic acid 
methyl ester 


558 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
phenethyl-isoquinoline-3-arbonyl]- 
amino } -3 ,3 -dimethyl-butyric acid 


559 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
phenethyl-isoquinoline-3-arbonyl]- 
amino}-4,4-dimethyl-pentanoic acid 


560 


HO 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentyl-isoquinoline-3-carbonyl]- 
amino}-3,3-dimethyl-butyric acid 
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561 


o HO Y° 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentyl-isoquinoline-3-carbonyl]- 
ajnino}-4,4-dimethyl-pentanoic acid 


562 


O^OH 

o^f N 

r° 


(2S)-{[l-Cyclopentylmethyl-7-(4- 

carbonyl]-ainino}-33-diniethyl- 
butyric acid 


563 


c 


0 °Y° H 

) \ 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l-(2- 
cyclopentyl-ethyl)4soquinoline-3- 
carbonyl]-amino } -3,3 -dimethyl- 
butyric acid 


564 






(2R)-{[7-(4-tert-Butyl-phenoxy)-l-(3- 
methyl-butyl)-isoquinoline-3- 
carbonyl]-amino}-3,3-dimethyl- 
butyric acid 


565 




o °y° h 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-ainino}-phenyl-ace1ic acid 


566 




(2K)- {[ /-^4-tert-Jiutyl-pnenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -cyclopentyl-acetic 
acid 
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567 


0 °<yOH 


(2R)- {[7-(trans-4-tert-Butyl- 

cycionexyioxyj-i-cyciopeniynn 
isoquinoline-3-carbonylJ-aroino} - 
cyclopentyl-acetic acid 


568 


II 1 1 H 


(2R)-{[7-(trans-4-tert-Butyl- 
cyclohexyloxy)- 1 -cyclopentylmethyl- 
isoqmnoline-3-carbonyl]-amino} -3 - 
thiophen-3-yl-propionic acid 


569 


o Y° H 


(2R)-{[7-(trans-4-tert-Butyl- 
cyclohexyloxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}- 
phenyl-acetic acid 


570 




i -i^yciopentyjjuicuiyA" / "\fr ~\ i , i - 
dimethyl-propyl)-trans- 
cyclohexyloxy]-isoquinoline-3- 
carboxylic acid 


571 




(2R)-({l-Cyclopentylmethyl-7-[4- 

-aimetnyi-propyi j-xrans- 
cyclohexyloxy]-isoquinoline-3- 
carbonyl}-ainiBo)-3,3-dimethyl- 
butyric acid 


572 


0 °y° h 


(2R)-{[l-Cyclopentylmethyl-7-((2S)- 
isopropyl-(5R)-methyl-(lR)- 
cyclohexyloxy)-isoquinoIine-3- 
carbonyl]-amino}-3,3-dimethyl-- 
butyric acid 
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573 




(2R)-{[l-Cyclopentylmethyl-7- 
(3,3,5,5-tetramethyl-cyclohexyloxy)- 
isoquinoline-3-carbonyl]-amiBo} -3,3- 
dimethyl-butyric acid 


574 


o V 0H 

A b 


(2R)-{[l-Cyclopentylmethyl-7-(cis, 
cis, trans 3,5-dimethyl- 
cyclohexyloxy)-isoquinoline-3- 
carbonyl]-amino}-3,3-dimethyl- 
butyric acid 


575 


0 °y° h 


(2R> {[l-Cyclopentylmethyl-7-(trans- 
4-ethyl-cyclohexyloxy)-isoquinoline- 
3-carbonyl]-amino}-3,3-dimethyl- 
butyric acid 


576 


O^OH 

ST 0 


(2R)-{[l-Cyclopentylmethyl-7-(4- 
isopropyl-cyclohexyloxy)- 
isoqiiinoline-3-carbonyl]-amino}-3,3- 
dimethyl-butyric acid 


577 




(2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-thiophen-3-yl-acetic 
acid 


578 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentykriethyl-isoquiiioline-3- 
carbonyl]-anaino}-3-[4-(pyrrolidin-2- 
ylmethoxy)-phenyl]-propionic acid 
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579 


CK ,OH 

1XJ3 


(2R)-{[7-(4-tert-Butyl-phenoxy)-U 
cyclopentylmethyl-isoquinoIine-3- 
carbonyl]-ainino}-3-thiophen-2-yl- 
propionic acid 


580 




(2R)-[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-thiophen-2-yl-acetic 
acid 


581 


6 


(2R)-{[7-(l-Benzenesulfonyl- 
piperidin-4-yloxy)- 1 - 
cyclopentylmethyl-isoquinoline-3 - 
carbonyl]-amino}-3-thiophen-3-yl- 
propionic acid 


582 


I H 


(2R)-({l-Cyclopentylmethyl-7-[l- 
(propane-2-sulfonyl)-piperidin-4- 
yloxy]-isoquinoline-3-carbonyl}- 
amino)-3-thiophen-3-yl-propionic acid 


583 




. (2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentyhnethyl-isoquinoline-3 - 
carbonyl]-amino} -3-(4- 
trifluoromethyl-phenyl)-propiordc acid 


584 




(2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-naphthalen-2-yl- 
propiordc acid 
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585 






(2R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-(4-tert-butyl- 
phenyl)-propiouic acid 


586 


^^^^ 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3-(3- 
trifluoromethyl-phenyl)-propionic acid 


587 


O t F 


(3S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -4-(4- 
trifluoromethyl-phenyl)-bu1yric acid 


->oo 




(2S)- {[1 -Cyclopentylmetnyl-7-(4- 
isopropyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-3-(4- 
trifluoromethyl-phenyl)-propionic acid 


589 


< 




(2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethYl-isoquinoline-3- 
carbonyl]-amino} -3-m-tolyl-propionic 
acid 


590 


X 


(2S)-{[7-(4-tert-Butyl-phenoxy> 
isoquinoline-3-carbonyl]-amino} -3-(4- 
trifluoromethyl-phenyl)-propioiiic acid 


591 




(3R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl»isoquinoline-3- 
carbonyl]-amino} -4-(3-chloro- 
phenyl)-butyric acid 
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(3R)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-4-(3,4-dicMoro- 
phenyl)-butyric acid 



3-(4-tert-Butoxy-phenyl)-(2S)-{[7-(4- 
tert-butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -propionic acid 



(2S)-{[7-(4-tert-Butyl-pbenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-p-tolyl-propionic 
acid 



2-{[7-(4-tert-Butyl-phenoxy>l- 
cyclopentylmethyMsoquinoline-3- 
carbonyl]- amino } ~thi azole- 5 - 
carboxylic acid 



[[7-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-(4-chloro-beiizyl)-amino]- 
acetic acid 
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597 




[[7-(4-tert-Butyl-phenoxy)-l - 
cyclopentylmethyl-isoquinoline-3- 
carbony]-(3-trifluoromethyl-ben2yl)- 
amino]-acetic acid 


598 




[[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-(2-trifluoromethyl-benzyl)- 
amino]-acetic acid 


599 


o 




(3S)-(2-Biphenyl-4-yl-(l S)- 
methoxycarbonyl-ethylcarbamoyl)-7- 
(44ert-butyl-pnenoxy)-l - 
cyclopentylmethyl-3 ,4-dihydro- 1 H- 
isoquinoline-2-carboxylic acid tert- 
butyl ester 


600 


c 




(3S)-(2-Biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-7-(4-tert-butyl- 
phenoxy)-l-cyclopentylmethyl-3,4- 
dihydro-lH-isoquinoline-2*carboxylic 
acid tert-butyl ester 


601 






(2S)-{[2-Acetyl-7-(4-tert-butyl- 
phenoxy)-l-cyclopentylmethyl~ 
l ,2,3 5 4-tetrahydro-isoquinoline-(3 S)- 
carbonyl]-amino} -3-biphenyl-4-yl- 
propionic acid 
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602 




(2S)-[3-[3-(4-tert-Butyl-phenoxy)- 

pnenyl]-2-(2-cyclopentyl- 
acetylaminoj-propionylainiiio]-^^ 
dimethyl-pentanoic acid methyl ester 


603 


o°V 0H , 


(2S)-[3-[3-(4-tert-Butyl-phenoxy)- 
phenylJ-2-(2-cyclopentyl- 
acetylamino)-propionylamino]-4,4- 
dimethyl-pentanoic acid 


604 




6-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carboxylic acid 


605 




(2S)~ {[6-(4-tert-Butyl-phenoxy> 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3 ,3-dimethyl- 
butyric acid methyl ester 


606 


o°y° h 


(2S)-{[6-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3,3-dimethyl- 
butyric acid 


607 




(2S)-{[6-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -4,4-dimethyl- 
pentanoic acid methyl ester 


608 




(2S)-{[6-(4-tert-Butyl-phenoxy>-l- 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -4,4-dimethyl- 
pentanoic acid 


609 




(2S) - { [o-(4»tert-Butyl-pnenoxy)- 1 - 
cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -3-phenyl-propionic 
acid 
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610 


i 

o p 
Ij^yV^oH 

Br I 


8-Bromo- 1 -cyclopentyImethyl-5- 

methoxy-isoquinoline-3-carboxylic 

acid 


fill 


0 o 

rWV> 


(2S)-[(8-Bromo- 1 -cyclopentylmethyl- 
5-me1hoxy-isoqiiinoline-3-carbonyl)- 
arnino]-3,3-dimethyl-butyric acid 


612 


r 




(2S)-{[8-(4-tert-Butyl-plienyl)-l- 
cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carbonyl]-amino} -3 ,3- 
dimethyl-butyric acid 


613 


t 


► 0 


8-(4-tert-Butyl-phenyl)-l - 
cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carboxylic acid 


614 


if 


OH O 


8-(4-tert-Butyl-phenyl>l - 
cyclopentybnethyl-5-hydroxy- 
isoquinoline-3-carboxylic acid 


615 


c 




(2S)-{[8-(4-tert-Butyl-phenyl)-l- 
cyclopentylmethyl-5-hydroxy- 
isoquinoHne-3^arbonyl]-amino}-3,3- 
dimethyl-butyric acid 
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616 


(f 

Y 


) u) 


(2S)-{[8-(4-tert-Butyl-phenyl)-l- 
cyclopentylmethyWsoqiiinoline-3- 
carbonyl]-amino} -3,3-dimethyl- 
butyric acid 


617 


f 
f 

r 


0 

^ O °V-OH 

) o 


(2S)-{[8-(4-tert-Butyl-phenyl)-l- 

t*\ir* \f\n m ^+ ri*\ /K_ ^ — "fiif qti _^ _\ /I _ 

isoquinoline-3-carbonyl]-amino} -3,3- 
dimefhyl-butyric acid 


618 


v. 

i 

. c 


"0 o 


8-(4-tert-Butyl-phenoxy)-l - 
cyclopentylme1hyl-5-Tnethoxy- 
isoquinoline-3-carboxylic acid 


619 


( 

c 


VVVV 


(2S)-{[8-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carbonyl]-airiino} -3,3- 
dimethyl-butyric acid 


620 


o °y oh rr 1 ^ 


3-Biphenyl-4-yl-(2S)-[(8-bromo-l- 
cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carbonyl)-aniino]- 
propionic acid 
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621 


(1 


o °y° h 

>Av^N 1 — f 

— 


(2R)-{[8-(4-tert-ButyI-phenyl)-l- 
cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carbonyl]-amino} - 
cyclopentyl-acetic acid 


622 




o°y oh 


(2R)-{[8-(4-tert-Butyl-phenyl)-l- 
cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carbonyl] -amino} - 
phenyl-acetic acid 


623 




(2R)-{[8-(4-tert-Butyl-phenyl)-l- 
cyclopentylmethyl-5-methoxy- 

isoquinoline-S-carbonylJ-amino}^^- 
dimethyl-butyric acid 
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Also included within the scope of the invention are the individual enantiomers of the 
compounds represented by Formula Q) above as well as any Wholly or partially racemic 
mixtures thereof. The present invention also covers the individual enantiomers of the 
compounds represented by formula above as mixtures with diastereoisomers thereof in which 
one or more stereocenters are inverted. 

In another aspect, the present invention comprises a pharmaceutical composition 
comprising the compound of Formula (I) and one or more pharmaceutically acceptable 
earners, excipients, or diluents. 

As used herein, the term "lower" refers to a group having between one and six 
carbons. 

As used herein, the term "alkyl" refers to a straight or branched chain hydrocarbon 
having from one to ten carbon atoms, optionally substituted with substituents selected from 
the group consisting of halo, lower alkyl, lower alkoxy, lower alkylsulfanyl, lower 
alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by 
alkyl, carboxy, carbamoyl optionally substituted by alkyl, aminosulfonyl optionally 
substituted by alkyl, silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally 
substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple 
degrees of substitution being allowed. Such an "alkyl" group may containing one or more O, 
S, S(O), or S(0)2 atoms. Examples of "alkyl" as used herein include, but are not limited to, 
methyl, n-butyl, t-butyl, n-pentyl, isobutyl, and isopropyl, and the like. 

As used herein, the term "alkylene" refers to a straight or branched chain divalent 
hydrocarbon radical having from one to ten carbon atoms, optionally substituted with 
substituents selected from the group consisting of halo, lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, silyloxy optionally substituted by alkoxy, 
alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or 
lower perfluoroalkyl, multiple degrees of substitution being allowed. Such an "alkylene" 
group may containing one or more O, S, S(O), or S(0)2 atoms. Examples of "alkylene" as 
used herein include, but are not limited to, methylene, ethylene, and the like. 

As used herein, the term "alkenyl" refers to a hydrocarbon radical having from two to 
ten carbons and at least one carbon - carbon double bond, optionally substituted with 
substituents selected from the group consisting of lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
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optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, silyloxy optionally substituted by alkoxy, 
alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or 
lower perfluoroalkyl, multiple degrees of substitution being allowed. Such an "alkenyl" 
group may containing one or more O, S, S(O), or S(0) 2 atoms. 

As used herein, the term "alkenylene" refers to a straight or branched chain divalent 
hydrocarbon radical having from two to ten carbon atoms and one or more carbon - carbon 
double bonds, optionally substituted with substituents selected from the group consisting of 
halo, lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl,. 
oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl 
optionally substituted by alkyl, aminosulfonyl optionally substituted by alkyl, silyloxy 
optionally substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, 
or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution being 
allowed. Such an "alkenylene" group may containing one or more O, S, S(O), or S(0)2 
atoms. Examples of "alkenylene" as used herein include, but are not limited to, ethene-1,2- 
diyl, propene-l,3-diyl, methylene-l,l-diyl, and the like. 

As used herein, the term "alkynyl" refers to a hydrocarbon radical having from two to 
ten carbons and at least one carbon - carbon triple bond, optionally substituted with 
substituents selected from the group consisting of halo, lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, silyloxy optionally substituted by alkoxy, 
alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or 
lower perfluoroalkyl, multiple degrees of substitution being allowed. Such an "alkynyl" 
group may containing one or more O, S, S(O), or S(0) 2 atoms. 

As used herein, the term "alkynylene" refers to a straight or branched chain divalent 
hydrocarbon radical having from two to ten carbon atoms and one or more carbon - carbon 
triple bonds, optionally substituted with substituents selected from the group consisting of 
halo, lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, 
oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl 
optionally substituted by alkyl, aminosulfonyl optionally substituted by alkyl, silyloxy 
optionally substituted by alkoxy, alkyl, or aryl, silyl optionally substituted by alkoxy, alkyl, 
or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution being 
allowed. Such an "alkynylene" group may containing one or more O, S, S(O), or S(0)2 
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atoms. Examples of "alkynylene" as used herein include, but are not limited to, ethyne-1,2- 
diyl, propyne-l,3-diyl, and the like. 

As used herein, "cycloalkyl" refers to a alicyclic hydrocarbon group optionally 
possessing one or more degrees of unsaturation, having from three to twelve carbon atoms, 
optionally substituted with substituents selected from the group consisting of halo, lower 
alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, 
hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or 
lower perfluoroalkyl, multiple degrees of substitution being allowed. "Cycloalkyl" includes 
by way of example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or 
cyclooctyl, and the like. 

As used herein, the term "cycloalkylene" refers to an non-aromatic alicyclic divalent 
hydrocarbon radical having from three to twelve carbon atoms and optionally possessing one 
or more degrees of unsaturation, optionally substituted with substituents selected from the 
group consisting of halo, lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, 
lower alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, 
carbamoyl optionally substituted by alkyl, aminosulfonyl optionally substituted by alkyl, 
nitro, cyano, halogen, or lower perfluoroalkyl, multiple degrees of substitution being allowed. 
Examples of "cycloalkylene" as used herein include, but are not limited to, cyclopropyl-1,1- 
diyl, cyclopropyl- 1,2-diyl, cyclobutyl-l,2-diyl, cyclopentyl-l,3-diyl, cyclohexyl-l,4-diyl, 
cycloheptyl-l,4-diyl, or cyclooctyl-l,5-diyl, and the like. 

As used herein, the term "heterocyclic" or the term "heterocyclyl" refers to a three to 
twelve-membered heterocyclic ring optionally possessing one or more degrees of 
unsaturation, containing one or more heteroatomic substitutions selected from S, SO, SO2, O, 
or N, optionally substituted with substituents selected from the group consisting of halo, 
lower alkyl, lower alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, 
hydroxy, mercapto, amino optionally substituted by alkyl, carboxy, carbamoyl optionally 
substituted by alkyl, aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or 
lower perfluoroalkyl, multiple degrees of substitution being allowed. Such a ring may be 
optionally fused to one or more of another "heterocyclic" ring(s) or cycloalkyl ring(s). 
Examples of "heterocyclic" include, but are not limited to, tetrahydrofuran, 1,4-dioxane, 1,3- 
dioxane, piperidine, pyrrolidine, morpholine, piperazine, and the like. 

As used herein, the term "heterocyclylene" refers to a three to twelve-membered 
heterocyclic ring diradical optionally having one or more degrees of unsaturation containing 
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one or more heteroatoms selected from S, SO/SO2, O, or N, optionally substituted with 
substituents selected from the group consisting of halo, lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, nitro, cyano, halogen, or lower perfluoroalkyl, 
multiple degrees of substitution being allowed. Such a ring may be optionally fused to one or 
more benzene rings or to one or more of another heterocyclic" rings or cycloalkyl rings. 
Examples of "heterocyclylene" include, but are not limited to, tetrahydrofuran-2,5-diyl, 
morpholine-2,3-diyl, pyran-2,4-diyl, l,4-dioxane-2,3-diyl, l,3-dioxane-2,4-diyl,piperidine- 
2,4-diyl, piperidine-l,4-diyl, pyrrohdine-l,3-diyl, morpholine-2,4-diyl, piperazine-l,4-dyil, 
and the like. 

As used herein, the term "aryl" refers to a benzene ring or to an optionally substituted 
benzene ring system fused to one or more optionally substituted benzene rings, optionally 
substituted with substituents selected from the group consisting of halo, lower alkyl, lower 
alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, di(lower 
alkyl)aminoalkyl, aminoalkyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, 
carboxy, tetrazolyl, carbamoyl optionally substituted by alkyl, aminosulfonyl optionally 
substituted by alkyl, acyl, aroyl, heteroaroyl, acylamino, acyloxy, aroyloxy, heteroaroyloxy, 
alkoxycarbonyl, silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally 
substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple 
degrees of substitution being allowed. Examples of aryl include, but are not limited to, 
phenyl, 2-naphthyl, 1-naphthyl, 1-anthracenyl, and the like. 

As used herein, the term "arylene" refers to a benzene ring diradical or to a benzene 
ring system diradical fused to one or more optionally substituted benzene rings, optionally 
substituted with substituents selected from the group consisting of halo, lower alkyl, lower 
alkoxy, lower alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, di(lower 
alkyl)aminoalkyl, aminoalkyl, oxo, hydroxy, mercapto, amino optionally substituted by alkyl, 
carboxy, tetrazolyl, carbamoyl optionally substituted by alkyl, aminosulfonyl optionally 
substituted by alkyl, acyl, aroyl, heteroaroyl, acylamino, acyloxy, aroyloxy, heteroaroyloxy, 
alkoxycarbonyl, silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally 
substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple 
degrees of substitution being allowed. Examples of "arylene" include, but are not limited to, 
benzene-l,4-diyl, naphthalene- 1,8-diyl, and the like. 
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As used herein, the term "heteroaryl" refers to a five - to seven - membered aromatic 
ring, or to a polycyclic heterocyclic aromatic ring, containing one or more nitrogen, oxygen, 
or sulfur heteroatoms, where N-oxides and sulfur monoxides and sulfur dioxides are 
permissible heteroaromatic substitutions, optionally substituted with substituents selected 
from the group consisting of halo, lower alkyl, lower alkoxy, lower alkylsulfanyl, lower 
alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino optionally substituted by 
alkyl, carboxy, tetrazolyl, carbamoyl optionally substituted by alkyl, aminosulfonyl 
optionally substituted by alkyl, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, heteroaroyloxy, 
alkoxycarbonyl, silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl optionally 
substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, multiple 
degrees of substitution being allowed. For polycyclic aromatic ring systems, one or more of 
the rings may contain one or more heteroatoms. Examples of **heteroaryl" used herein are 
furan, thiophene, pyrrole, imidazole, pyrazole, triazole, tetrazole, thiazole, oxazole, isoxazole, 
oxadiazole, thiadiazole, isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, quinoline, 
isoquinoline, quinazoline, benzofiiran, benzothiophene, indole, and indazole, and the like. 

As used herein, the term "heteroarylene" refers to a five - to seven - membered 
aromatic ring diradical, or to a polycyclic heterocyclic aromatic ring diradical, containing one 
or more nitrogen, oxygen, or sulfur heteroatoms, where N-oxides and sulfur monoxides and 
sulfur dioxides are permissible heteroaromatic substitutions, optionally substituted with 
substituents selected from the group consisting of halo, lower alkyl, lower alkoxy, lower 
alkylsulfanyl, lower alkylsulfenyl, lower alkylsulfonyl, oxo, hydroxy, mercapto, amino 
optionally substituted by alkyl, carboxy, tetrazolyl, carbamoyl optionally substituted by alkyl, 
aminosulfonyl optionally substituted by alkyl, acyl, aroyl, heteroaroyl, acyloxy, aroyloxy, 
heteroaroyloxy, alkoxycarbonyl, silyloxy optionally substituted by alkoxy, alkyl, or aryl, silyl 
optionally substituted by alkoxy, alkyl, or aryl, nitro, cyano, halogen, or lower perfluoroalkyl, 
multiple degrees of substitution being allowed. For polycyclic aromatic ring system 
diradicals, one or more of the rings may contain one or more heteroatoms. Examples of 
"heteroarylene" used herein are furan-2,5-diyl, thiophene-2,4-diyl, l,3,4-oxadiazole-2,5-diyl, 
l,3,4-thiadiazole-2,5-diyl, l,3-thiazole-2,4-diyl, l,3-thiazole-2,5-diyl, pyridine-2,4-diyl, 
pyridine-2,3-diyl, pyridine-2,5-diyl, pyrimidine-2,4-diyl, quinoline-2,3-diyl, and the like. 

As used herein, the term "fused cycloalkylaryl" refers to a cycloalkyl group fused to 
an aryl group, the two having two atoms in common, and wherein the aryl group is the point 
of substitution. Examples of "fused cycloalkylaryl" used herein include 5-indanyl, 5,6,7,8- 
tetrahydro-2-naphthyl, 
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As used herein, the term "fused cycloalkylarylene" refers to a fused cycloalkylaryl, 
wherein the aryl group is divalent. Examples include 




/ , and the like. 

As used herein, the term "fused arylcycloalkyl" refers to an aryl group fused to a 
cycloalkyl group, the two having two atoms in common, and wherein the cycloalkyl group is 
the point of substitution. Examples of "fused arylcycloalkyl" used herein include 1-indanyl, 
2-indanyl, l-(l,2,3,44etrahydronaphthyI), 

\ 

, and the like. 




As used herein, the term "fused arylcycloalkylene" refers to a fused arylcycloalkyl, 
wherein the cycloalkyl group is divalent. Examples include 




' , and the like. 



As used herein, the term "fused heterocyclylaryl" refers to a heterocyclyl group fused 
to an aryl group, the two having two atoms in common, and wherein the aryl group is the 
point of substitution. Examples of "fused heterocyclylaryl" used herein include 3,4- 
methylenedioxy- 1 -phenyl, 

, and the like 
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As used herein, the term "fused heterocyclylarylene" refers to a fused 
heterocyclylaryl, wherein the aryl group is divalent. Examples include 




, and the like. 



As used herein, the term "fused axylheterocyclyr refers to an aryl group fused to a 
heterocyclyl group, the two having two atoms in common, and wherein the heterocyclyl 
group is the point of substitution. Examples of "fused arylheterocyclyl" used herein include 
2-(l ,3~benzodioxolyl), 




, and the like. 



As used herein, the tenn "fused arylheterocyclylene" refers to a fused 
arylheterocyclyl, wherein the heterocyclyl group is divalent. Examples include 




, and the like. 



As used herein, the term "fused cycloalkylheteroaiyl" refers to a cycloalkyl group 
fused to a heteroaryl group, the two having two atoms in common, and wherein the heteroaryl 
group is the point of substitution. Examples of "fused cycloalkylheteroaxyl" used herein 
include 5~aza-6-indanyl, 




, and the like. 
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As used herein, the term "fused cycloalkylheteroarylene" refers to a fused 
cycloalkylheteroaryl, wherein the heteroaryl group is divalent. Examples include 

* , and the like. 

As used herein, the term "fused heteroarylcycloalkyr refers to a heteroaryl group 
fused to a cycloalkyl group, the two having two atoms in common, and wherein the 
cycloalkyl group is the point of substitution. Examples of "fused heteroarylcycloalkyr used ' 
herein include 5-aza-l-indanyl* 




As used herein, the term "fused heteroarylcycloalkylene" refers to a fused 
heteroaiylcycloalkyl, wherein the cycloalkyl group is divalent. Examples include 

\ 

/ , and the like. 

As used herein, the term "fused heterocyclylheteroaryl" refers to a heterocyclyl group 
fused to a heteroaryl group, the two having two atoms in common, and wherein the heteroaryl 
group is the point of substitution. Examples of "fused heterocyclylheteroaryr used herein 
include l,2,3,4-tetrahydro-beta-cafbolin-8-yl, 
\ 



and the like. 
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As used herein, the term "fused heterocyclylheteroarylene" refers to a fused 
heterocyclylheteroaryl, wherein the heteroaryl group is divalent Examples include 



As used herein, the term "fused heteroarylheterocyclyl" refers to a heteroaryl group 
fused to a heterocyclyl group, the two having two atoms in common, and wherein the 
heterocyclyl group is the point of substitution. Examples of "fused heteroarylheterocyclyl" 
used herein include -5-aza-2,3-dihydrobenzofuran-2-yl, 



As used herein, the term "fused heteroarylheterocyclylene" refers to a fused 
heteroarylheterocyclyl, wherein the heterocyclyl group is divalent. Examples include 



As used herein, the term "acid isostere" refers to a substituent group that may ionize 
at physiological pH to bear a net negative charge. Examples of such "acid isosteres" include 
but are not limited to heteroaryl groups such as but not limited to isoxazol-3-ol-5-yl, 1H- 
tetrazole-5-yl, or 2H-tetrazole-5-yl. Such acid isosteres include but are not limited to 
heterocyclyl groups such as but not limited to imidazolidine-2,4-dione-5-yl, imidazolidine- 
2 } 4-dione-l-yl, l,3-thiazohdine-2,4-dione-5-yl, or 5-hydroxy-4H-pyran-4-on-2-yl, 1,2,5- 
thiadiazolidin-3-one-l,l-dioxide-4-yl, or 1 ,2-5-thiadiazoUdin-3-one- 1 , 1 -dioxide-5-yl. 

As used herein, the term "ester isostere" refers to a substituent group that can be 
metabolicaUy stable and can retain the selectivity and affinity of a corresponding ester toward 
a target protein. Examples of such "ester isosteres" include, but are not limited to, heteroaryl 
groups such as, but not limited to, l,3-oxazole-5-yl, l,3-oxazole-2-yl, l,2,3-oxadiazole-5-yl, 
l,2,4-oxadiazole-5-yl, l,3,4-oxadiazole-5-yl, 1,2,3-thiadiazole-S-yl, l,2,4-thiadiazole-5-yl, 




f , and the like. 




, and the like. 




, and the like. 
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l,3,4-thiadiazole-5-yl, 5-alkyl-l,3-oxazole-2-yl, 2-alkyl-l,3-oxazole-5-yl, 4-alkyl-l,2,3- 
oxadiazole-5-yl, 3-alkyl-l,2,4-oxadiazole-5-yl, 2-alkyl-l,3,4-oxadiazole-5-yl, 4-alkyM,2,3- 
thiadiazole-5-yl, 3-alkyl-l,2,4-thiadiazole-5-yl, 2-alkyl-l,3,4-thiadiazole-5-yl, 1,2,4-triazole- 
1-yl, 3-alkyl-l,2,4-1riazole-l-yl, tetrazole-l-yl, and l-alkyl-tetrazole-5-yl; aryl groups such 
as, but not limited to, 3,5-difluoro-4-alkoxyphenyl; and heterocyclyl group? such as, but not 
limited to, l-alkyl-unidazolidine-2,4-dione-5-yl, imidazolidine~2,4-dione-l-yl, 3-alkyl-l,3- 
thiazolidine-2,4-dione-5-yl, and 5-alkoxy-4H-pyran-4-on-2-yl. The alkyl groups in the 
heterocyclyl, aryl, and heteroaryl groups of the ester isosteres may be replaced with a phenyl 
or alkylphenyl group. 

As used herein, the term "direct bond", where part of a structural variable 
specification, refers to the direct joining of the substituents flanking (preceding and 
succeeding) the variable taken as a "direct bond". 

As used herein, the term "alkoxy" refers to the group RaO-, where Ra is alkyl. 

As used herein, the term "alkenyloxy" refers to the group RaO-, where Ra is alkenyl. 

As used herein, the term "alkynyloxy" refers to the group R a O-, where R a is alkynyl. 

As used herein, the term "alkylsulfanyl" refers to the group RaS-, where R a is alkyl. 

As used herein, the tenn "alkenylsulfanyl" refers to the group RaS-, where Ra is 
alkenyl. 

As used herein, the term "alkynylsulfanyl" refers to the group RaS-, where R^ is 
alkynyl. 

As used herein, the term "alkylsulfenyl" refers to the group RaS(O)-, where R a is 

alkyl. 

As used herein, the term "alkenylsulfenyl" refers to the group RaS(0)-, where Ra is 
alkenyl. 

As used herein, the term "alkynylsulfenyl" refers to the group RaS(0)-, where R a is 
alkynyl. 

As used herein, the term "alkylsulfonyi" refers to the group RaS0 2 -, where R a is alkyl. 
As used herein, the term "alkenylsulfonyl" refers to the group R a S02- > where Ra is 
alkenyl. 

As used herein, the term "alkynylsulfonyl" refers to the group RaS0 2 -, where Ra is 
alkynyl. 

As used herein, the term "acyl" refers to the group RaC(0)- , where R a is alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, or heterocyclyl. 

As used herein, the term "aroyl" refers to the group R a C(0)- , where Ra is aryl. 
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As used herein, the term "heteroaroyl" refers to the group RaC(0)- , where Ra is 
heteroaryL 

As used herein, the teim "alkoxycarbonyl" refers to the group RaOC(O)-, where Ra is 

alkyl. 

As used herein, the term "acyloxy" refers to the group RaC(0)0- , where Ra is alkyl, 
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, or heterocyclyL 

As used herein, the term "aroyloxy" refers to the group RaC(0)0- , where Ra is aryl. 

As used herein, the term "heteroaroyloxy" refers to the group RaC(0)0- , where Ra is 
heteroaryl. 

As used herein, the term "optionally" means that the subsequently described event(s) 
may or may not occur, and includes both event(s) which occur and events that do not occur. 

As used herein, the term "substituted" refers to substitution with the named 
substituent or substituents, multiple degrees of substitution being allowed unless otherwise 
stated. 

As used herein, the terms "contain" or "containing" can refer to in-line substitutions at 
any position along the above defined alkyl, alkenyl, alkynyl or cycloalkyl substituents with 
one or more of any of O, S, SO, SO2, N, or N-alkyl, including, for example, -CH 2 -0-CH 2 -, 
-CH 2 -S0 2 -CH 2 -, -CH 2 -NH-CH 3 and so forth. 

As used herein, the term "solvate" is a complex of variable stoichiometry formed by a 
solute (in this invention, a compound of Formula (I)) and a solvent. Such solvents for the 
purpose of the invention may not sunstantially interfere with the biological activity of the 
solute. Solvents may be, by way of example, water, ethanol, or acetic acid. 

As used herein, the term "biohydrolyzable ester" is an ester of a drug substance (in 
this invention, a compound of formula (T)) which either a) does not interfere with the 
biological activity of the parent substance but confers on that substance advantageous 
properties in vivo such as duration of action, onset of action, and the like, or b) is biologically 
inactive but is readily converted in vivo by the subject to the biologically active principle. 
The advantage is that, for example, the biohydrolyzable ester is orally absorbed from the gut 
and is transformed to Formula (I) in plasma. Many examples of such are known in the art 
and include by way of example lower alkyl esters (e.g., C1-C4), lower acyloxyalkyl esters, 
lower alkoxyacyloxyalkyl esters, alkoxyacyloxy esters, alkyl acylamino alkyl esters, and 
choline esters. 

As used herein, the term "biohydrolyzable amide" is an amide of a drug substance (in 
this invention, a compound of general formula (I)) which either a) does not interfere with the 
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biological activity of the parent substance but confers on that substance advantageous 
properties in vivo such as duration of action, onset of action, and the like, or b) is biologically 
inactive but is readily converted in vivo by the subject to the biologically active principle. 
The advantage is that, for example, the biohydrolyzable amide is orally absorbed from the gut 
and is transformed to Formula (I) in plasma. Many examples of such are known in the art and 
include by way of example lower alkyl amides, .alpha-amino acid amides, alkoxyacyl 
amides, and alkylaminoalkylcarbonyl amides. 

As used herein, the term "prodrug" includes biohydrolyzable amides and 
biohydrolyzable esters and encompasses a) compounds in which the biohydrolyzable 
functionality in such a prodrug is encompassed in the compound of formula (I), and b) 
compounds which may be oxidized or reduced biologically at a given functional group to 
yield drug substances of formula (I). Examples of these functional groups include, but are 
not limited to, l,4-dmydropyridine,N-alkylcarbonyl-l,4-dihychopyridm 1,4- 
cyclohexadiene, tert-butyl, and the like. 

Whenever the terms "alkyl" or "aryl" or either of their prefix roots appear in a name of 
a substituent (e.g. arylalkoxyaryloxy) they shall be interpreted as including those limitations 
given above for "alkyl" and "aryl". Designated numbers of carbon atoms {e.g. C M0 ) shall 
refer independently to the number of carbon atoms in an alkyl, alkenyl or alkynyl or cyclic 
alkyl moiety or to the alkyl portion of a larger substituent in which the term "alkyl" appears 
as its prefix root. 

As used herein, the term "oxo" shall refer to the substituent =0. 

As used herein, the term "halogen" or "halo" shall include iodine, bromine, chlorine 
and fluorine. 

As used herein, the term "mercapto" shall refer to the substituent -SH. 

As used herein, the term "carbaxy" shall refer to the substituent -COOH. 

As used herein, the term "cyano" shall refer to the substituent -CN. 

As used herein, the term "aminosulfonyl" shall refer to the substituent -S0 2 NH 2 . 

As used herein, the term "carbamoyl" shall refer to the substituent -C(0)NH 2 . 

As used herein, the term "sulfanyl" shall refer to the substituent -S-. 

As used herein, the term "sulfenyl" shall refer to the substituent -S(0)-. 

As used herein, the term "sulfonyl" shall refer to the substituent -S(0) 2 -. 
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The compounds can be prepared according to the following reaction Schemes (in 
which variables are as defined before or are defined in the Schemes and methods below). In 
these reactions, it is also possible to make use of variants that are known to those of ordinary 
skill in this art, but are not mentioned in greater detail. 

The present invention also provides a method for the synthesis of compounds useful 
as intermediates in the preparation of compounds of Formula (I) along with methods for the 
preparation of compounds of Formula (I). 

Scheme I describes the synthesis of an intermediate of structure (4). 

Ar 3 and A14 are, independently, groups such as, but not limited to, a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

As shown in Scheme I, in one embodiment, bromo- or iodo- substituted aryl alanine 
methyl ester (or amino acid esterified in linkage to Wang resin) (1) is treated with a 
carboxylic acid in the presence of a coupling reagent, such as, but not limited to, diisopropyl 
carbodiimide (DIC) to form the amide (2). The resulting amide is then subjected to coupling 
with an arylboronic acid in the presence of a catalyst such as but not limited to 
tetrakis(triphenylphosphine)palladium (0), in the presence of base such as, but not limited to, 
sodium carbonate to form compound (3). The methyl ester (3) is hydrolyzed using a base 
such as, but not limited to, LiOH to provide the free carboxylic acid (4), where Ari and A12 
are as defined for Formula (I). 



Scheme I 
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Scheme II describes the preparation of a compound of structure (4). 

Ar 3 and Ar4 are, independently, groups such as but not limited to a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

As shown in Scheme It, in another embodiment, an aryl hydroxy amino acid methyl 
ester (or amino acid esterified in linkage to Wang resin) (5) is treated with a carboxylic acid 
Ar 2 -C0 2 H in the presence of a coupling reagent such as, but not limited to, diisopropyl 
carbodiimide (DIC) to form the amide (6). The resulting amide is then subjected to: 1) 
nucleophilic substitutions with an optionally substituted electron - deficient fluoroaromatic or 
fluoroheteroaromatic in the presence of base such as, but not limited to, potassium carbonate; 
or 2) coupling with an aryl bromide, or heteroaryl bromide, and copper iodide in the presence 
of a base including, but not limited to, cesium carbonate to form compound (7). The methyl 
ester in (7) is hydrolyzed using a base such as LiOH to provide the free carboxylic acid (4), 
where Ari and Ar 2 are as defined for Formula (I) 



Scheme m describes the preparation of a compouind of formula (4). 

Ars and Are are, independently, groups such as but not limited to a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

As shown in Scheme HI, in another embodiment, an amino acid methyl ester (or, 
alternately, an amino acid esterified in linkage to Wang resin) (8) is treated with a bromo- 
substituted aryl carboxylic acid in the presence of a coupling reagent such as, but not limited 



Scheme II 
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to, diisopropyl carbodiimide (DIC) to foim the amide (9). The resulting amide then is 
subjected to coupling with an arylboronic acid or heteroarylboronic acid in the presence of a 
catalyst such as but not limited to tetrakis(triphenylphosphine)palladium(0), in the presence 
of base such as, but not limited to, sodium carbonate to form compound (10). The methyl 
ester (10) is hydrolyzed using a base such as, but not limited to, LiOH to provide the free 
carboxylic acid (4), where Ari and A12 are as defined for Formula (I). 



Scheme III 
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Scheme IV describes the synthesis of a compound of formula (4). 

Ar3, Ar 7 , Ar 5 and Are are, independently, groups such as but not limited to a 
heteroaryl, heteroarylene, arylene, or aryl ring system. 

As shown in Scheme IV, in another embodiment, a bromo or iodo aryl alanine methyl 
ester (or amino acid esterified in linkage to Wang resin) (1 1) is subjected to coupling with an 
arylboronic acid in the presence of a catalyst such as but not limited to 
teti^s(triphenylphosphine)palladiiim(0), in the presence of base such as but not limited to 
sodium carbonate to form compound (12). The resulting compound is treated with a bromo- 
or iodo-substituted aryl carboxylic acid in the presence of a coupling reagent such as, but not 
limited to, diisopropyl carbodiimide (DIC) to form the amide (1 3). The resulting amide is 
then subjected to coupling with a arylboronic acid or heteroarylboronic acid in the presence 
of a catalyst such as but not limited to tetrakis(triphenylphosphine)plladixim(0), in the 
presence of base such as, but not limited to, sodium carbonate, and the product methyl ester is 
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hydrolyzed using a base such as LiOH to provide the free carboxylic acid (4), where Ari and 
Ar2 are as defined for Formula (I). 



Scheme IV 




H 
(13) 

Scheme V describes the preparation of a compound of formula (16). 

Ar 3 and Ar 7 are, independently, groups such as but not limited to a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

Pol is a functionalized polymeric support, such as but not limited to Wang Resin. 

As shown in Scheme V, in another embodiment, a hydroxy aryl ester loaded onto the 
Wang Bromo resin or Merrifield resin using base such as, but not limited to, sodium 
methoxide in DMA, and hydrolyzed to give (14), is coupled with a bromo- or iodo-subsituted 
aryl amino acid methyl ester (1 1) in the presence of a coupling reagent such as, but not 
limited to, diisopropyl carbodiimide (DIC) to give the amide (15). The resulting amide (15) is 
then subjected to a coupling with an arylboronic acid or heteroarylboronic acid in the 
presence of a catalyst such as but not limited to tetrakis(triphenylphosphine)palladiiim(0), in 
the presence of base such as, but not limited to, sodium carbonate followed by cleavage from 
the resin with TMSBr/TFA/DCM (1 : 1 : 1) or a similar suitable cleavage cocktail to yield the 
desired product (16), where An and Axz are as defined for Formula (I). 
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Scheme V 
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Scheme VI describes the preparation of a compound of formula (19). 

Ar6 and Ai« are, independently, groups, such as but not limited to a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

Pol is a functionalized polymeric support, such as but not limited to Wang Resin. 

As shown in Scheme VI, in another embodiment, a hydroxy aryl ester loaded onto 
the Wang Bromo resin, Merrifiend resin, or other suitable support using base such as, but not 
limited to, sodium methoxide in DMA, is hydrolyzed to give (17), and is coupled with an 
amino acid methyl ester (8) in the presence of a coupling reagent such as, but not limited to, 
diisopropyl carbodiimide (DIC) to give the amide (18). The resulting amide (18) is then 
subjected to a coupling with an arylboronic acid or heteroarylboronic acid in the presence of 
a catalyst such as but not limited to tetrakis(triphenylphosphine)palladium(0), in the presence 
of base such as, but not limited to, sodium carbonate, and is then cleaved from the resin with 
TMSBr/TFA/DCM (1:1:1) or a similar suitable cleavage cocktail to yield the desired product 
(1 9), where Ari and A12 are as defined for Formula (I). 
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Scheme VI 
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Scheme VII describes the synthesis of a compound of formula (23). 

Are, A17, and Ars are, independently, groups such as but not limited to a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

Pol is a functionalized polymeric support, such as but not limited to Wang Resin. 

As shown in Scheme VII, in another embodiment, a bromo hydroxy aryl ester loaded 
onto Wang Bromo resin, Merrifield resin, or other suitable support using base such as, but not 
limited to, sodium methoxide in DMF, is hydrolyzed to give (20) and then subjected to a 
coupling with an arylboronic acid or heteroarylboronic acid in the presence of a catalyst such 
as but not limited to tetrakis(triphenylphosphine)plladium(0), in the presence of base such as, 
but not limited to, sodium carbonate, followed by hydrolysis of the product ester to yield the 
acid (21). The resulting carboxylic acid (21) is then subjected to coupling with a bromo- or 
iodo-substituted aryl amino acid methyl ester (1 1) in the presence of a coupling reagent such 
as, but not limited to, diisopropyl carbodiimide (DIC) to give the amide (22). The resulting 
amide (22) is then subjected to a coupling with an arylboronic acid or heteroaryl boronic acid 
in the presence of a catalyst such as but not limited to 

tetrakis(triphenylphosphine)plladium(0), in the presence of base such as, but not limited to, 
sodium carbonate followed by cleavage from the resin with TMSBr/TFA/DCM (1:1:1) or a 
similar cleavage cocktail to yield the desired product (23), where Arj and Ar 2 are as defined 
for Formula©. 



136 



WO 2005/014533 PCTVUS 2004/025463 

Scheme VII 
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Scheme VTEI describes the preparation of a compound of formula (29). 

Ar 7 , Arp, Ario, and Arn are, independently, groups such as but not limited to a 
heteroaryl, heteroarylene, arylene, or aryl ring system. 

As shown in Scheme VIII, in another embodiment, a fluoro nitro phenol (24) loaded 
onto a polymer such as Wang Bromo resin using base such as, but not limited to, sodium 
methoxide in DMA, is hydrolyzed to give (24) and then treated with a hydroxy aryl 
compound (25) in the presence of base, followed by reduction of the nitro group to give the 
free amine (26). The resulting amine (26) is then subjected to coupling with a bromo- or 
iodo-substituted aryl acid (27) in the presence of a coupling reagent such as, but not limited 
to, diisopropyl carbodiimide (DIC) to give the amide (28). The resulting amide (28) is then 
subjected to a coupling with an arylboronic acid or heteroarylboronic acid in the presence of 
a catalyst such as but not limited to tetrakis(triphenylphosphine)palladium(0), in the presence 
of base such as, but not limited to, sodium carbonate followed by cleavage from the resin 
with TMSBr/TFA/DCM (1:1:1) or a similar suitable cleavage cocktail to yield the desired 
product (29), where Ari and A12 are as defined for Formula (I). 
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Scheme IX describes the preparation of a compound of formula (32). 

Ar$, Ari2, and Ar^ are, independently, groups such as but not limited to a heteroaryl, 
heteroarylene, arylene, or aryl ring system. 

PGi is an amino protecting group such as allyloxycarbonyl or tert-butoxycarbonyl. 

As shown in Scheme DC, In another embodiment, an aryl amino acid methyl ester (8) 
is reacted with an iodo-subsituted aryl amino carboxylic acid (the amino group of which may 
be protected with an amino protecting group PGi) in the presence of a coupling reagent such 
as, but not limited to, diisopropyl carbodiimide (DIG) giving the amide (30). The amino 
group of the amide (30) may be then deprotected, if desired, by treatment with, in the case of 
PGi as tert-butoxycarbonyl, TFA, and is then treated with an aroyl chloride in the presence of 
abase such as pyridine or TEA to give the iodo amide (31). The amide (31) is subjected to 
coupling with an arylboronic acid or heteroaryl boronic acid in the presence of a catalyst 
such as but not limited to tetrakis(triphenylphosphine)palladiurn(0), in the presence of base 
such as, but not limited to, sodium carbonate. Hydrolysis of the product methyl ester with an 
alkaline reagent such as LiOH provides compound (32), where Ari and Ar2 are as defined for 
Formula (T). 
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Scheme DC 



C0 2 Me H0 2 C-Ar^N C0 2 MeO 

Ar ix J - ^AA/ 1 

NH 2 (j f« 

(8> (30) N-PG, 

rl 



Ar, 



C0 2 MeO LDeprotectionofPG, . ?°2 Me 9 

\A M A/' A /' 

N Ar 12 N Ar 12 

H o Ar„ COCI H \ 2 . 



N PG, - / NH 

(30) H A / 



(31) 



C0 2 MeO 



C0 2 H O 



Ar i\^JL^ A /' 1.Ar 6 — B(OH) 2 Ar : 



N Ar 12 *- NH 

H V" 2.LiOH . / 

(31) *n ^ (32) O 

O 



In Scheme X, in another embodiment, a beta ketoester (33) may be treated with a 
reagent such as triethyl orthoformate of triethyl orthoacetate in the presence of acetic 
anhydride and heat to afford the ethoxy olefin derivative (34). R» is a group such as but not 
limited to aryl, heteroaryl, or alkyl. The derivative (34) may be treated with a hydrazine 
derivative (35) to afford the pyrazole (36). Hydrolysis of the ester of (36) with aqueous 
alkali and mild scidification with a weak acid such as aqueous citric acid affords (37). 
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Scheme X 




Scheme XI describes another embodiment showing the derivitization of aniline and 
amine nitrogen atoms. Li is either a direct bond or a group such as an alkylene group. An 
amide derivative (38) may be prepared substantially in like manner as (30) and may be 
deprotected to afford (39). For example, where PGi is a tert-butoxycarbonyl group, treatment 
of (38) withTFA followed by neutralization affords (39). (39) may be treated with R44- 
C(0)OH in the presence of a coupling agent such as HBTU or DCC to afford (40), or R44- 
COC1 in the presence of a weak base such as triethylaunine, to afford (40). (39) may be 
treated with an aldehyde or ketone and a reducing agent such as sodium cyanoborohydroide 
or sodium triacetoxyborohydride to afford (42). (39) may be treated with a sulfonyl chloride 
R44SO2CI in the presence of a weak base such as triethylamine or pyridine to afford (43). 
(39) may also be treated with an activated aromatic halide such as 4-fluorobenzonitrile in the 
presence of a weak base such as DIEA, in a solvent such as DMF, at a temperature of from 
25 °C to 120 °C, to afford the product of ipso halide displacement (41). Other activated or 
electron - deficient heteroaryl or aryl groups may be employed in this reaction. Alternately, 
where Li is a direct bond, the aniline may be arylated by treatment of (39) with cuprous 
acetate and Ari 4 -B(OH) 2 , and a weak base such as triethylamine, in a solvent such as DCM or 
1,2-dichloroethane, to afford (41). 

The derivative (42) may be reductively aminated a second time in the manner 
described above. (42) may also be acylated or sulfenylated as described above to afford (45) 
and (46), respectively. 
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Scheme XI 
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Scheme XII describes an additional embodiment In Scheme XII, an amino ester 
and a protected phenolic aryl carboxylic acid or similar species are coupled as in Scheme 1 . 
The protecting group PG2 is removed, where PG2 is ahydroxyl or alcohol protecting group. 
For example, where PG2 is a tert-butyldimethylsilyl group, treatment of (49) with 
tetrabutylammonium fluoride in THF affords (50). (50) may be treated with a reagent such 
as but not limited to potassium carbonate and an alkyl halide R47-X, where R47 is a group 
such as alkyl or substituted alkyl and X is a group such as bromo or iodo, to afford (51). 
Alternately, where R47 is an activated or unactivated aromatic or heteroaromatic ring system 
and X is fluoro, treatment of (50) with R47-X in the presence of a base such as but not 
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limited to potassium carbonate in a solvent such as DMF, at a temperature of 25 °C to 120 
°C, affords (51). Hydrolysis of the ester as described previously affords (52). 
Scheme XII 
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Scheme XIII describes another embodiment. L3 is a group such as -alkylene-. The 
amino ester (53) may be coupled with a carboxylic acid as described in Scheme I to afford 
54. The protecting group PG3 may be removed. Where J is NH and PG3 is, for example, a 
tert-butoxycarbonylamino group, treatment of (54) with TFA or HC1 in dioxane solvent 
affords the amine salt (55). Where J is O and PG3 is, for example, a benzyl group, treatment 
of (54) with a reagent such as but not limited to palladium on carbon in a solvent such as 
methanol or ethanol under a hydrogen atmosphere affords (55). Where J is S and PG3 is, for 
example, a trityl group, treatment of (54) with catalytic HC1 or other acid in a solvent such as 
methanol under a nitrogen atmosphere affords (55). (55) where J is O or S may be alkylated 
with a reagent R48-X, where R48 is (un)substituted alkyl and X is bromo or iodo or chloro, by 
reacting (55) with a base such as sodium hydride in a solvent such as THF or DMF and 
treating the reaction mixture with R48-X. The resulting compounds. (56) and (57) may be 
processed on to compounds of formula (I). Additionally, (56) may be oxidized to the 
sulfoxide or sulfone, respectively, by treatment with one or two equivalents of an oxidizing 
agent such as m-chloroperbenzoic acid in a solvent such as DCM or 1,2-dichloroethane. (55) 
may be treated with a carboxylic acid R49-COOH and a coupling agent such as DCC under 
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conditions described previoulsy to afford (59), where L 4 is -C(0)-. Alternately, (55) may be 
treated with a sulfonyl chloride R49-SO2CI in the presence of a base such as TEA or pyridine 
to afford (59), where L 4 is -S0 2 -- The amine (55) may be reductively aminated employing a 
ketone or aldehyde under conditions described previously to afford (58), and (58) may be 
reductively aminated with a ketone or aldehyde to afford (60). Alternately, the amine (58) 
may be sulfenylated or acylated as described above to afford (61), where L4 is -S0 2 - or - 
C(O)-. 

Scheme Xm 
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Scheme XIV describes the synthesis of a compound of formula (66). Rs 5 and Rg 6 
may be groups such as but not limited to hydrogen, alkyl, or -alkylene-aryl. Rgi may be a 
group such as the side chain of a natural or unnatural amino acid. R$ 2 may be a group such as 
aryl, heteroaryl, alkyl, or cycloalkyl. Rs4 may be a group such as but not limited to alkyl, 
aryl, heteroaryl, cycloalkyl, -alkylene-cycloalkyl, or -alkylene-aryl. 

Compound (62) represents a nitrogen containing fused heterocyclylaryl ring system 
which may be synthesized by methods known in the art, such as acid catalyzed condensation 
of the corresponding amino acid with a carbonyl compound Rg5C(0)R86, followed by 
protection at nitrogen with a protecting group group such as but not limited to BOC. (62) 
may be treated with a peptide coupling agent such as DIC or HBTU, in the presence or 
absence of a base such as DEEA, in a solvent such as DMF of DCM, and an amino ester such 
as (63), to provide (64). An amine similar in structure to (63) may also be used to provide 
(64) without a methoxycarbonyl functionality. The phenol functionality of (64) may be 
functionalized by treatment of (64) with a primary or secondary alcohol in a solvent such as 
THF, with dialkyl azodicarboxylate and triphenylphosphine at a temperature of from - 20 °C 
to 25 °C, to give (65) where R$2 is alkyl, substituted alkyl, or cycloalkyl. (64) may also be 
treated with a aryl or heteroaryl boronic acid and copper (II) acetate to afford (65) where Rg 2 
is aryl or heteroaryl. The PGi group of (65) may be removed as appropriate; the nitrogen 
thus freed may be functionalized with R^, where Rg3 represents groups such as but not 
limited to a alkylsulfenyl group, a alkoxycarbonyl group, or an acyl or alkanoyl group. The 
methyl ester of the intermediate may be removed by treatment with, for example, lithium 
hydroxide in aqueous THF - methanol at a temperature of from 0 °C to 25 °C, to afford (66). 
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Scheme XV depicts the synthesis of a compound of formula (70). R$ 5 , Rg2* and R$i 
have the meanings described for Scheme XIV. The phenolic functionality of (67) may be 
functionalized as in Scheme XIV, and the PG] protecting group may be removed with a 
reagent such as TFA, where PGi is tBOC. (68) may be treated with a reagent such as . 
dichlorodicyanoquinone (DDQ) in a solvent such as toluene, at a temperature of from 25 oC to 
1 10 °C, to afford the acid (69) after hydrolysis of the ester with a reagent such as lithium 
hydroxide in a solvent such as aqueous THR In manner similar to that described in Scheme 
XTV, the acid (69) may be coupled with an amino ester or other amine and the. ester, if 
present, may be hydrolyzed with aqueous alkali to afford (70). 
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Scheme XVI describes the synthesis of intermediates and further compounds of 
Formula I. The acid (69) may be coupled with a functionalized bromoaryl alanine ester, or 
other similar bromoaromatic substituted amine, under conditions described previously to 
afford (71). (71) may be transformed to (72) employing conditions described in Scheme n. 
Similarly, (69) may be coupled with a hydroxyaryl alanine ester, or other similar hydroxyaryl 
or hydroxyheteroaryl substituted amine, to give (73), which may be functionalized as 
described in Scheme IE to provide (74). 
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Scheme XVTI describes synthesis of compounds of formula (79). Rss, Rs2, aad Rsi 
have the meanings as described for Scheme XTV. PG2 represents a hydroxyl protecting 
group. An N-acylated amino acid ester (75) may be treated with a reagent such as oxalyl 
chloride in a solvent such as DCM, at a temperature of from 0 °C to 25 °C, to afford a imidoyl 
chloride intermediate, which is treated with a reagent such as but not limited to FeC^ in 
DCM, followed by treatment with sulfuric acid in methanol to afford the cyclized product; 
concomitant removal of PG2 (where PG2 is tert-butyl or benzyl) may occur, to afford (76). 
Where PG2 is not removed during these above steps, it may be removed, where PG2 is tert- 
butyl, by treatment with TFA or HC1 in dioxane. (76) may be dehydrogenated by treatment 
with Pd/C in xylene at a temperature of from 25 °C to 130 °C, or by treatment with copper 
(D) acetate in DCM, to afford (77). The phenolic function of (77) may be functionalized as 
for Scheme XTV; as well, the product (78) after ester hydrolysis may be coupled with an 
amine or amino acid ester to give, after hydrolysis, the acid (79). 
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Scheme XVII 




Scheme XVm describes the synthesis of a compound of formula (83). PGi is an 
amino protecting group, and Rg7 may be a group such as but not limited to alkyl, aryl, or - 
alkylene-aryL A protected amino acid (80) may be treated with a coupling agent such as 
DCC and pentafluorophenol in a solvent such as DCM or THF or DMF. The resulting 
pentafluorophenyl ester is treated with a substituted hydroxyamidine reagent in a solvent such 
as THF or dioxane, at a temperature of from 25 °C to 100 °C, to afford the oxadiazole. The 
resulting oxadiazole is deprotected at nitrogen to provide the free amine oxadiazole (81). If 
PGi is BOC, then treatment with an acidic reagent such as TFA or HC1 in doxane serves to 
remove PGi. The amine may then be utilized; for example, coupling with an acid (82) in the 
presence of a coupling agent such as HBTU or DCC or DIC in the presence or absence of a 
base such as NMM or TEA in a solvent such as DMF or THF, affords (83). The method of 
synthesis of the oxadiazole (81) may thus be applied to carboxylic acid functionalities within 
a varied context to afford compounds of Formula (I). 
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The term "amino protecting group" as used herein refers to substituents of the amino 
group commonly employed to block or protect the amino functionality while reacting other 
functional groups on the compound. Examples of such ammo-protecting groups include the 
formyl group, the trityl group, the phthalimido group, the trichloroacetyl group, the 
chloroacetyl, bromoacetyl and iodoacetyl groups, urethane-type blocking groups such as 
benzyloxycarbonyl, 4-phenylbenzyloxycarbonyl, 2-methylben2yloxycaibonyl, 4- 
methoxybenzyloxycarbonyl, 4-fluorobenzyloxycarbonyl, 4-chlorobenzyloxycarbonyl, 3- 
chlorobenzyloxycafbonyl, 2-chlorobenzyloxycarbonyl, 2,4-dichloroben^yloxycarbonyl, 4- 
bromobenzyloxycarbonyl, 3-bromobenzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4- 
cyanobenzyloxy-carbonyl, 2-(4-xenyl)iso-propoxycarbonyl, 1,1-diphenyleth-l- 
yloxycarbonyl, 1,1-diphenylprop-l-yloxycarbonyl, 2-phenylprop-2-yloxycarbonyl, 2-(p- 
toluyl)prop-2-yloxycarbonyl, cyclopentanyloxycarbonyl, 1-methylcyclopentanyloxycarbonyl, 
cyclohexanyloxycarbonyl, 1-methylcyclohexanyloxycarbonyl, 2- 
methylcyclohexanyloxycarbonyl, 2-(4-toluylsulfonyl)ethoxycarbonyl, 
2(methylsulfonyl)ethoxycarbonyl, 2-(triphenylphosphino)ethoxycarbonyl, 9- 
fluorenylmethoxycarbonyl (*TMOC"), t-butoxycarbonyl ("BOC"), 2- 
(trimethylsilyl)ethoxycarbonyl, allyloxycarbonyl, l-(trimethylsilylmethyl)prop-l- 
enyloxycarbonyl, 5-benzisoxalylmethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 2,2,2- 
trichloroethoxycarbonyl, 2-ethynyI-2-propoxycarbonyl, cyclopropylmethoxycarbonyl, 4~ 
(decyloxy)benzyloxycarbonyl, isobomyloxycarbonyl, 1-piperidyloxycarbonyl and the like; 
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thebenzoylmethylsulfonyl group, the 2-(nitro)phenylsulfenyl group, the diphenylphosphine 
oxide group and like ammo-protecting groups. The species of amino-protecting group 
employed is not critical so long as the derivatized amino group is stable to the condition of 
subsequent reaction(s) on other positions of the compound of Formula (I) and can be 
removed at the desired point without disrupting the remainder of the molecule. Commonly 
used amino-protecting groups are the allyloxycarbonyl, the t-butoxycarbonyl, 9- 
fluorenylmethoxycarbonyl, and the trityl groups. Similar amino-protecting groups used in 
the cephalosporin, penicillin and peptide art are also embraced by the above terms. The 
related term "protected amino" or "protected amino group" defines an amino group 
substituted with an amino-protecting group discussed above. 

The term "hydroxyl protecting group" as used herein refers to substituents of the 
alcohol group commonly employed to block or protect the alcohol functionality while 
reacting other functional groups on the compound. Examples of such alcohol -protecting 
groups include the 2-tetrahydropyranyl group, 2-ethoxyethyl group, the trityl group, the 
trichloroacetyl group, urethane-type blocking groups such as benzyloxycarbonyl, and the 
trialkylsilyl group, examples of such being trimethylsilyl, tert-butyldimethylsilyl, 
phenyldimethylsilyl, triiospropylsilyl and thexyldimethylsilyl. The choice of alcohol- 
protecting group employed is not critical so long as the derivatized alcohol group is stable to 
the condition of subsequent reaction(s) on other positions of the compound of the formulae 
and can be removed at the desired point without disrupting the remainder of the molecule. 
The related term "protected hydroxyl" or "protected alcohol" defines a hydroxyl group 
substituted with a hydroxyl - protecting group as discussed above. 

The term "carboxyl protecting group" as used herein refers to substituents of the 
carboxyl group commonly employed to block or protect the -OH functionality while reacting 
other functional groups on the compound. Examples of such alcohol -protecting groups 
include the 2-tetrahydropyranyl group, 2-ethoxyethyl group, the trityl group, the allyl group, 
the trimethylsilylethoxymethyl group, the 2,2,2-trichloroethyl group, the benzyl group, and 
the trialkylsilyl group, examples of such being trimethylsilyl, tert-butyldimethylsilyl, 
phenyldimethylsilyl, triiospropylsilyl and thexyldimethylsilyl. The choice of carboxyl 
protecting group employed is not critical so long as the derivatized alcohol group is stable to 
the condition of subsequent reaction(s) on other positions of the compound of the formulae 
and can be removed at the desired point without disrupting the remainder of the molecule. 
The related term "protected carboxyl" defines a carboxyl group substituted with a carboxyl - 
protecting group as discussed above. 
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Further examples of progroups referred to by the above terms are described by J. W. 
Barton, "Protective Groups In Organic Chemistry", J. G. W. McOmie, Ed., Plenum Press, 
New York, N.Y., 1973, and T. W. Greene, "Protective Groups in Organic Synthesis", John 
Wiley and Sons, New York, N.Y., 1981. 

The invention further provides pharmaceutical compositions comprising the factor XI 
or dual Factor IX/XI modulating compounds of the invention. The term "pharmaceutical 
composition" is used herein to denote a composition that may be administered to a 
mammalian host, e.g., orally, topically, parenterally, by inhalation spray, or rectally, in unit 
dosage formulations containing conventional non-toxic carriers, diluents, adjuvants, vehicles 
and the like. The term "parenteral" as used herein, includes subcutaneous injections, 
intravenous, intramuscular, intracisternal injection, or by infusion techniques. 

The term "factor IX" is used herein to refer to blood coagulation factor IX, including 
both activated and non-activated forms thereof. 

The term 'therapeutically effective amount" is used herein to denote that amount of a 
drug or pharmaceutical agent that will elicit the therapeutic response of an animal or human 
that is being sought. 

As used herein, the term "subject" includes mammalian subjects such as, but not 
limited not, humans, cows, horses, and other agricultural live stock, and birds. In an 
embodiment, a subject may include one that either suffers from one or more aforesaid 
diseases or disease states of blood coagulation. Accordingly, in the context of the method of 
treatment comprising administration of a compound of Formula (I) or a pharmaceutical 
composition comprising a compound of Formula (I) to a subject prophylactically, or prior to 
the onset of or diagnosis of such diseases or disease states of blood coagulation. 

The pharmaceutical compositions containing a compound of the invention may be in a 
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous, or oily 
suspensions, dispersible powders or granules, emulsions, hard or soft capsules, or syrups or 
elixirs. Compositions intended for oral use may be prepared according to any known method, 
and such compositions may contain one or more agents selected from the group consisting of 
sweetening agents, flavoring agents, coloring agents, and preserving agents in order to 
provide phannaceutically elegant and palatable preparations. Tablets may contain the active 
ingredient in admixture with non-toxic pharmaceutically-acceptable excipients which are 
suitable for the manufacture of tablets. These excipients may be for example, inert diluents, 
such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium 
phosphate; granulating and disintegrating agents, for example corn starch or alginic acid; 
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binding agents, for example, starch, gelatin or acacia; and lubricating agents, for example 
magnesium stearate, stearic acid or talc. The tablets may be uncoated or they may be coated 
by known techniques to delay disintegration and absorption in the gastrointestinal tract and 
thereby provide a sustained action over a longer period. For example, a time delay material 
such as glyceryl monostearate or glyceryl distearate may be employed. They may also be 
coated by the techniques described in U.S. Patent Nos. 4,356,108; 4,166,452; and 4,265,874, 
to form osmotic therapeutic tablets for controlled release. 

Formulations for oral use may also be presented as hard gelatin capsules where the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, 
calcium phosphate or kaolin, or a soft gelatin capsules wherein the active ingredient is mixed 
with water or an oil medium, for example peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions may contain the active compounds in admixture with excipients 
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents, 
for example sodium carboxymethylcellulose, methylcellulose, 

hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and 
gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide such as 
lecithin, or condensation products of an alkylerie oxide with fatty acids, for example 
polyoxyethylene stearate, or condensation products of ethylene oxide with long chain 
aliphatic alcohols, for example, heptadecaethyl-eneoxycetanol, or condensation products of 
ethylene oxide with partial esters derived from fatty acids and a hexitol such as 
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more coloring agents, one or 
more flavoring agents, and one or more sweetening agents, such as sucrose or saccharin. 

Oily suspensions may be formulated by suspending the active ingredient in a 
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil 
such as a liquid paraffin. The oily suspensions may contain a thickening agent, for example 
beeswax, hard paraffin or cetyl alchol. Sweetening agents such as those set forth above, and 
flavoring agents may be added to provide a palatable oral preparation. These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension 
by the addition of water provide the active compound in admixture with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 
wetting agents and suspending agents are exemplified by those already mentioned above. 
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Additional excipients, for example, sweetening, flayoring, and coloring agents may also be 
present. 

The pharmaceutical compositions of the invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil, for example, olive oil or arachis oil, 
or a mineral oil, for example a liquid paraffin, or a mixture thereof Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acacia or gum tragacanth, 
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters 
derived from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and 
condensation products of said partial esters with ethylene oxide, for example polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening and flavoring agents. 

Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a 
preservative and flavoring and coloring agents. The pharmaceutical compositions may be in 
the form of a sterile injectable aqueous or oleaginous suspension. This suspension may be 
formulated according to the known methods using suitable dispersing or wetting agents and 
suspending agents described above. The sterile injectable preparation may also be a sterile 
injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for 
example as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that 
may be employed are water, Ringer's solution, and isotonic sodium chloride solution. In 
addition, sterile, fixed oils are conveniently employed as solvent or suspending medium. For 
this purpose, any bland fixed oil may be employed using synthetic mono- or diglycerides. In 
addition, fatty acids such as oleic acid find use in the preparation of injectables. 

The compositions may also be in the form of suppositories for rectal administration of 
the compounds of the invention. These compositions can be prepared by mixing the drug 
with a suitable non-irritating excipient which is solid at ordinary temperatures but liquid at 
the rectal temperature and will thus melt in the rectum to release the drug. Such materials 
include cocoa butter and polyethylene glycols, for example. 

For topical use, creams, ointments, jellies, solutions of suspensions, etc., containing 
the compounds of the invention are contemplated. For the purpose of this application, topical 
applications shall include mouth washes and gargles. 

The compounds of the present invention may also be administered in the form of liposome 
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and 
multilamellar vesicles. Liposomes may be formed from a variety of phospholipids, such as 
cholesterol, stearylamine, or phosphatidylcholines. 



153 



WO 2005/014533 PCT/US2004/025463 

Also provided by the present invention are prodrugs of the invention. 

Pharmaceutically-acceptable salts of the compounds of the present invention, where a 
basic or acidic group is present in the structure, are also included within the scope of the 
invention. The term "pharmaceuticaliy acceptable salts" refers to non-toxic salts of the 
compounds of this invention which are generally prepared by reacting the free base with a 
suitable organic or inorganic acid or by reacting the acid with a suitable organic or inorganic 
base. Representative salts include the following salts: Acetate, Benzenesulfonate, Benzoate, 
Bicarbonate, Bisulfate, Bitartrate, Borate, Bromide, Calcium Edetate, Camsylate, Carbonate, 
Chloride, Clavuianate, Citrate, Dihydrochloride, Edetate, Edisylate, Estolate, Esylate, 
Fumarate, Gluceptate, Gluconate, Glutamate, Glycollylarsanilate, Hexylresorcinate, 
Hydrabamine, Hydrobromide, Hydrocloride, Hydroxynaphthoate, Iodide, Isethionate, 
Lactate, Lactobionate, Laurate, Malate, Maleate, Mandelate, Methanesulfonate, 
Methylbromide, Methylnitrate, Methylsulfate, Monopotassium Maleate, Mucate, Napsylate, 
Nitrate, N-methylglucamine, Oxalate, Pamoate (Embonate), Palmitate, Pantothenate, 
Phosphate/diphosphate, Polygalacturonate, Potassium, Salicylate, Sodium, Stearate, 
Subacetate, Succinate, Tannate, Tartrate, Teoclate, Tosylate, Triethiodide, 
Trimethylammonium and Valerate. When an acidic substituent is present, such as--COOH, 
there can be formed the ammonium, morpholinium, sodium, potassium, barium, calcium salt, 
and the like, for use as the dosage form. When a basic group is present, such as amino or a 
basic heteroaryl radical, such as pyridyl, an acidic salt, such as hydrochloride, hydrobromide, 
phosphate, sulfate, trifluoroacetate, tricMoroacetate, acetate, oxlate, maleate, pyruvate, 
malonate, succinate, citrate, tartarate, fumarate, mandelate, benzoate, cinnamate, 
methanesulfonate, ethanesulfonate, picrate and the like, and include acids related to the 
pharmaceutically-acceptable salts listed in the Journal of Pharmaceutical Science, 66, 2 
(1977) p. 1-19. 

Other salts which are not pharmaceuticaliy acceptable may be useful in the 
preparation of compounds of the invention and these form a further aspect of the invention. 

In addition, some of the compounds of Formula (I) may form solvates with water or 
common organic solvents. Such solvates are also encompassed within the scope of the 
invention. 

Thus, in another aspect of the present invention, there is provided a pharmaceutical 
composition comprising a therapeutically effective amount of a compound of Formula (I), or 
a pharmaceuticaliy acceptable salt, solvate, or prodrug therof, and one or more 
pharmaceuticaliy acceptable carriers, excipients, or diluents. In an embodiment of the 
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pharmaceutical composition, the compound of Formula (I) is an antagonist of factor XI or an 
antagonist of factor IX/XI activity. In another embodiment of the pharmaceutical 
composition, the compound of Formula CO is a partial antagonist of factor XI activity or of 
both factor XI/DC activity, wherein a partial antagonist comprises a compound that inhibits 
less than complete activity at a physiological dose. In another embodiment of the 
pharmaceutical composition, the compound of Formula (T) is a partial antagonist of factor XI 
activity or of factor IX/XI activity, wherein the compound of Formula (I) inhibits up to 95% 
of factor IX or factor IX/XI activity. In another embodiment of the pharmaceutical 
composition, the compound of Formula (I) is a partial antagonist of factor XI activity or of 
factor IX/XI activity, wherein the compound of Formula (I) inhibits up to 80% of factor XI 
or factor IX/XI activity. In another embodiment of the pharmaceutical composition, the 
compound of Formula (I) is a partial antagonist of factor XI activity or of factor IX/XI 
activity, wherein the compound of Formula (I) inhibits up to 50% of factor XI or IX/XI 
activity. In another embodiment of the pharmaceutical composition, the compound of 
Formula (T) antagonizes blood clotting mediated by factor XT or IX/XI. 

In another aspect of the present invention, there is provided a pharmaceutical 
composition comprising a therapeutically effective amount of a compound of Formula (I), or 
apharmaceutically acceptable salt, solvate, or prodrug therof, and one or more 
pharmaceutically acceptable carriers, excipients, or diluents, wherein said therapeutically 
effective amount of Formula (T) preferentially inhibits the intrinsic clotting cascade as 
compared to the extrinsic clotting cascade. In an embodiment of the pharmaceutical 
composition, said therapeutically effective amount of Formula (I) inhibits the intrinsic 
clotting cascade by greater than 80% and inhibits the extrinsic clotting cascade by less than 
50%. In another embodiment of the pharmaceutical composition, said therapeutically 
effective amount of Formula (I) comprises an amount sufficient to achieve and maintain a 
sustained blood level that at least partially antagonizes factor XI or factor IX/XI biological 
activity. In another embodiment, said sustained blood level comprises a concentration 
ranging from about 0.01 pM to 2 mM. In another embodiment, said sustained blood level 
comprises a concentration ranging from about 1 \M to 300 pM. In another embodiment, * 
said sustained blood level comprises a concentration ranging from about 20 |xM to about 100 
pM. In another embodiment, said sustained blood level comprises a concentration ranging 
from about 1 pM to 10 pM. 
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In another aspect of the present invention, there is provided a pharmaceutical 
composition comprising a therapeutically effective amount of a compound of Formula (T), or 
a pharmaceutically acceptable salt, solvate, or prodrug therof, and one or more 
pharmaceutically acceptable carriers, excipients, or diluents, wherein said therapeutically 
effective amount comprises a sufficient amount of the compound of Formula (I) to at least 
partially inhibit the biological activity of factor XI or factor IX/XI in a subject, a sufficient 
amount of the compound of Formula (T) for at least partial amelioration of at least one factor 
XI- or factor IX/XI-mediated disease, or a sufficient amount of the compound of Formula (I) 
to at least partially inhibit the intrinsic clotting cascade in a subject. In an embodiment of the 
pharmaceutial composition, said factor XI- or factor IX/XI-mediated disease comprises 
stroke. In another embodiment of the pharmaceutial composition, said factor XL- or factor 
IX/XI-mediated disease comprises deep vein thrombosis. In another embodiment of the 
pharmaceutial composition, said factor XI- or factor IX/XI-mediated disease comprises deep 
vein thrombosis, wherein said thrombosis is associated with surgical procedures, long periods 
of confinement, acquired or inherited pro-coagulant states including anti-phosphoKpid 
antibody syndrome, protein C deficiency and protein S deficiency, or acute and chronic 
inflammation including recurrent miscarriage or Systemic Lupus Erythmatosis (SLE). In 
another embodiment, said factor XI- or factor IX/XI - mediated disease comprises excessive 
clotting associated with the treatment of kidney diseases by hemodialysis and/or venous 
hemofiltration. In another embodiment, said factor XI- or factor IX/XI -mediated disease 
comprises cardiovascular disease. In another embodiment, said factor XI- or factor IX/XI - 
mediated disease comprises cardiovascular disease, wherein said cardiovascular disease 
comprises myocardial infarction, arrhythmia, or aneurysm. 

In another aspect, the present invention provides a pharmaceutical composition 
comprising a therapeutically effective amount of the compound of Formula (I), and one or 
more phannaceutically acceptable carriers, excipients, or diluents, wherein said 
pharmaceutical composition is used to replace or supplement compounds that reduce clotting. 

In another aspect, the present invention provides a pharmaceutical composition 
comprising a therapeutically effective amount of the compound of Formula (I), and one or 
more pharmaceutically acceptable carriers, excipients, or diluents, further comprising one or 
more therapeutic agents. 

In another aspect, the present invention provides a method for the inhibition of the 
normal biological function of factor XI or factor IX/XI comprising adininistering to a subject 
in need thereof a compound of Formula (I). In embodiment of the method, said compound of 
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Formula (I) is an antagonist of factor XI or factor IX/XI activity. In another embodiment of 
the method, said compound of Formula (T) antagonizes blood clotting mediated by factor XI 
or factor IX/XI. In another embodiment of the method, said compound of Formula (T) is 
administered in an amount sufficient to partially antagonize the biological activity of factor 
XI or factor IX/XI in said subject. In another embodiment of the method, said compound of 
Formula (I) is a partial antagonist of factor XI or factor IX/XI activity. In another 
embodiment of the method, said compound of Formula (I) antagonizes blood clotting 
mediated by factor XI or factor DC/XL In another embodiment of the method, said compound 
of Formula (I) is administered in an amount sufficient to partially antagonize the biological 
activity of factor XI or factor IX/XI in said subject. In another embodiment of the method, 
said pharmaceutical composition is administered in the form of an oral dosage or parenteral 
dosage unit. In another embodiment of the method, said compound of Formula (I) is 
administered as a dose in a range from about 0.01 to 1,000 mg/kg of body weight per day. In 
another embodiment of the method, said compound of Formula (I) is administered as a dose 
in a range from about 0.1 to 100 mg/kg of body weight per day. In another embodiment of 
the method, said compound of Formula (I) is administered as a dose in a range from about 0.5 
to 10 mg/kg of body weight per day. In another embodiment, said compound of Formula (T) 
is used to replace or supplement compounds that reduce clotting. 

In another aspect, the present invention provides a method for the inhibition of the 
normal biological function of factor XI or factor IX/XI comprising administering to a subject 
in need thereof a compound of Formula (I), wherein said compound of Formula (I) is 
administered to said subject as a pharmaceutical composition comprising a therapeutically 
effective amount of said compound of Formula (I) and one or more pharmaceutically 
acceptable carriers, excipients, or diluents. In an embodiment of the method, said 
therapeutically effective amount of the compound of Formula (I) comprises a sufficient 
amount of the compound of Formula (I) to at least partially inhibit the intrinsic clotting 
cascade in said subject. In another embodiment of the method, said therapeutically effective 
amount of Formula (I) preferentially inhibits the intrinsic clotting cascade as compared to the 
extrinsic clotting cascade. In another embodiment of the method, said therapeutically 
effective amount of Formula (T) inhibits the intrinsic clotting cascade by greater than 80% 
and inhibits the extrinsic clotting cascade by less than 50%. In another embodiment of the 
method, said therapeutically effective amount of the compound of Formula I comprises an 
amount sufficient to achieve and maintain a sustained blood level that at least partially 
antagonizes factor XI or factor IX/XI biological activity. In another embodiment, said 
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sustained blood level comprises a concentration ranging from about 0.01 |iM to 2 mM. In 
another embodiment, said sustained blood level comprises a concentration ranging from 
about 1 [iM to 300 pM In another embodiment, said sustained blood level comprises a 
concentration ranging from about 1 \iM to 10 pM In another embodiment, said sustained 
blood level comprises a concentration ranging from about 20 \jM to about 100 pM. In 
another embodiment of the method, said pharmaceutical composition further comprises one 
or more therapeutic agents. 

In another aspect, the present invention provides a method for the inhibition of the 
normal biological function of factor XI or factor IX/XI comprising administering to a subject 
in need thereof a compound of Formula (I), wherein said compound of Formula (I) is a partial 
antagonist of factor XI or factor DC/XI, wherein a partial antagonist comprises a compound 
that inhibits less than complete activity at a physiological dose. In an embodiment of the 
method, said compound of Formula (I) inhibits up to 95% of factor XI or factor IX/XI 
activity. In another embodiment of the method, said compound of Formula (I) inhibits up to 
80% of factor XI or factor IX/XI activity. In another embodiment of the method, said 
compound of Formula (T) inhibits up to 50% of factor XI or factor IXZXI activity. 

In another aspect, the present invention provides a method for the inhibition of the 
normal biological function of factor XI or factor IX/XI comprising administering to a subject 
in need thereof a compound of Formula (T), wherein said compound of Formula (I) is 
administered to said subject as a pharmaceutical composition comprising a therapeutically 
effective amount of said compound of Formula (I) and one or more pharmaceutically 
acceptable carriers, excipients, or diluents, wherein said therapeutically effective amount of 
the compound of Formula (I) comprises a sufficient amount of the compound of Formula (T) 
for treatment or prevention of factor XI- or factor IX/XI -mediated diseases. In an 
embodiment of the method, said factor XI- or factor IX/XI - mediated disease comprises 
stroke. In another embodiment of the method, said factor XI- ofr factor IX/XI -mediated 
disease comprises deep vein thrombosis. The thrombosis may be associated with surgical 
procedures, long periods of confinement, acquired or inherited pro-coagulant states including 
anti-phospholipid antibody syndrome, protein C deficiency and protein S deficiency, or acute 
and chronic inflammation including recurrent miscarriage or Systemic Lupus Erythmatosis 
(SLE). In another embodiment of the method, said factor XI- or factor IX/XI - mediated 
disease comprises clotting associated with the treatment of kidney disease by hemodialysis 
and/or venous hemofiltration. In another embodiment of the method, said factor XI- or factor 
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IX/XI -mediated disease comprises cardiovascular disease. The cardiovascular disease may 
be associated myocardial infarction, arrhythmia,or aneurysm. 

In a further aspect of the present invention, the factor XI or dual factor IX/XI 
modulators of the invention are utilized in adjuvant therapeutic or combination therapeutic 
treatments with other known therapeutic agents. 

The term "treatment" as used herein, refers to the full spectrum of treatments for a 
given disorder from which the patient is suffering, including alleviation of one, most of all 
symptoms resulting from that disorder, to an outright cure for the particular disorder or 
prevention of the onset of the disorder. 

The following is anon-exhaustive listing of adjuvants and additional therapeutic 
agents which may be utilized in combination with the factor IXa antagonists of the present 
invention: 

L Analgesics: Aspirin 

2. NSAIDs (Nonsteroidal anti-inflammatory drugs): Ibuprofen, Naproxen, Diclofenac 

3. DMARDs (Disease-Modifying Antirheumatic drugs): Methotrexate, gold 
preparations, hydroxychloroquine, sulfasalazine 

4. Biologic Response Modifiers, DMARDs: Etanercept, Infliximab 
Glucocorticoids 

In another embodiment, the present invention provides a method of treating or 
preventing a factor EXa mediated diseases, the method comprising administering to a subject 
in need thereof, a therapeutically effective amount of a compound of Formula (I) alone or in 
combination with therapeutic agents selected from the group consisting of antibiotics, 
hormones, biologic response modifiers, analgesics, NSAIDs, DMARDs, glucocorticoids, 
thrombolytic agents, antidepressants, and anticonvulsants. 

The compound of Formula (I) of the present invention, may be administered at a 
dosage level of from about 0.01 to 1000 mg/kg of the body weight of the subject being 
treated. In another embodiment, The compound of Formula (I) of the present invention, may 
be administered at a dosage range between 0.01 and 100 mg/kg In another embodiment, the 
compound of Formula Q) of the present invention, may be administered at a dosage range 
between 0.5 to 10 mg/kg of body weight par day. The amount of active ingredient that may 
be combined with the carrier materials to produce a single dosage will vary depending upon 
the host treated and the particular mode of administration. For example, a formulation 
intended for oral administration to humans may contain 1 mg to 2 grams of a compound of 
Formula (I) with an appropriate and convenient amount of carrier material which may vary 
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from about 5 to 95 percent of the total composition. Dosage unit forms will generally contain 
between from about 5 mg to about 500mg of active ingredient. This dosage may be 
individualized by the clinician based on the specific clinical condition of the subject being 
treated. Thus, it will be understood that the specific dosage level for any particular patient 
will depend upon a variety of factors including the activity of the specific compound 
employed, the age, body weight, general health, sex, diet, time of administration, route of 
administration, rate of excretion, drug combination and the severity of the particular disease 
undergoing therapy. 

The general procedures used in the methods of the present invention are described 

below. 



EXAMPLES 



General Experimental: 

LC-MS data was obtained using gradient elution on a Waters 600 controller equipped with a 
2487 dual wavelength detector and a Leap Technologies HTS PAL Autosampler using an 
YMC Combiscreen ODS-A 50x4.6 mm column* A three minute gradient was run from 25% 
B (97.5%acetonitrile, 2.5% water, 0.05% TFA) and 75% A (97.5% water, 2.5% acetonitrile, 
0.05% TFA) to 100% B. The mass spectrometer used was a Micromass ZMD instrument. 
All data was obtained in the positive mode unless otherwise noted. l H NMR data was 
obtained on a Varian 400 MHz spectrometer. 

Common names and definitions for resin reagents used in the disclosure are; 



Merrifield 

Hydroxy-Merrifield 

Wang 

Wang carbonate 
Rink Resin 

Wang Bromo Resin 
THP Resin 



p-Chloromethyl polystyrene 
p-Hydroxymethyl polystyrene 
(4-Hydroxymethyl)phenoxymethyl polystyrene 
4-(p-nitrophenyl carbonate) phenoxymethyl polystyrene 
4-(2*,4 , -Dimethoxyphenyl-Fmco-aminomethyl)-phenoxy 
polystyrene resin 

(4-Bromomethyl)phenoxymethyl polystyrene 
3,4-Dihydro-2H-pyran-2-ylmethoxymethyl polystyrene 



Aldehyde resin can refer to the following: 
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4~Benzyloxybenzaldehyde polystyrene 
3-Benzyloxybenzaldehyde polystyrene 

4^4-Fomyl-3-methoxyphenoxy)butyryl-aminomethyl polystyrene 
2-(4-Formyl-3-methoxyphenoxy)ethyl polystyrene 
2-(3,5-dimethoxy-4-formylphenoxy)ethoxy-methyl polystyrene 
2-(3 > 5-dimethoxy-4-fonnylphenoxy)ethoxy polystyrene 
(3-Fonnylindolyl)acetamidomethyl polystyrene 

(4-Formyl-3-methoxyphenoxy) grafted (polyethyleneglycol)-polystyrene; or 
(4-Fomyl-3-methoxyphenoxy)methylpolystyrene. 

Abbreviations used in the Examples are as follows: 
APCI = atmospheric pressure chemical ionization 
BOC = tert-butoxycaxbonyl 

BOP= (l-benzotriazolyloxy)tris(dimethylamino)phosphonium hexafluorophosphate 
d = day 

DIAD = diisopropyl azodicarboxylate 
DCC = dicyclohexylcarbodiimide 
DCE = 1,2-dichloroethane 
DCM = dichloromethane 
DIC = diisopropylcarbodiimide 
DIEA = diisopropylethylamine 
DMA =N,N-dimethylacetamide 
DMAP = dimethylaminopyridine 
DME = 1,2 dimethoxy ethane 
DMF = N, N-dimethylformamide 
DMPU= 1,3-dimethypropylene urea 
DMSO= dimethylsulfoxide 

EDC =l-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride 

EDTA = ethylenediamine tetraacetic acid 

ELISA= enzyme - linked immunosorbent assay 

ESI = electrospray ionization 

ether = diethyl ether 

EtOAc = ethyl acetate 

FBS = fetal bovine serum 



161 



WO 2005/014533 PCT/US2004/025463 

g =gram 
h =hour 

HBTU= 0-benzotriazol-l-yl-N J NJN\N , -tetramethyluronium hexafluorophosphate 

HMPA= hexamethylphosphoric triamide 

HOBt = 1 -hydroxybenzotriazole 

Hz = hertz 

i.v. = intravenous 

kD =kiloDalton 

L = liter 

LAH - lithium aluminum hydride 

LDA = lithium diisopropylamide 

LPS = lipopolysaccharide 

M - molar 

m/z = mass to charge ratio 

mbar = millibar ( 

MeOH = methanol 

mg - milligram 

min = minute 

mL = milliliter 

mM = millimolar 

mmol = millimole 

mol = mole 

mp = melting point 

MS = mass spectrometry 

N = normal 

NMM =N-methylmorpholine, 4-methylmorpholine 
NMR = nuclear magnetic resonance spectroscopy 
p.o. = per oral 

PBS = phosphate buffered saline solution 

PMA = phorbol myristate acetate 

ppm = parts per million 

psi = pounds per square inch 

R f = relative TLC mobility 

rt = room temperature 
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s.c. = subcutaneous 

SPA = scintillation proximity assay 

TEA = triethylamine 

TFA = trifluoroacetic acid 

THF = tetrahydrofuran 

THP - tetrahydropyranyl 

TLC = thin layer chromatography 

TMSBr= bromotrimethylsilane, trimethylsilylbromide 

T r = retention time 

Thus, in an embodiment, the following compounds were synthesized according to the 
Schemes described herein. 
General procedure A: 

To a solution of a carboxylic acid (1 .0-1.5 mmol) in DMF (6 mL) was added an 
amino acid methyl ester (1.0-1.5 mmol), HBTU (1.0-1,5 mmol), andDIEA (2,0-3.0 mmol) 
and the mixture was stirred overnight. After completion of the reaction, sufficient amount of 
water was added and the mixture was extracted with ethyl acetate (3 xl5 ml). The combined 
organic layer was washed with water and brine, and then dried over sodium sulfate. The 
solvent was removed in vacuum to afford the amide, which was used for further 
transformation without further purification or purified by flash chromatography. 

General procedure B: 

To a mixture of phenol and aryl or heteroaryl fluoride (2 eq) in DMF was added solid 
potassium carbonate (10 eq), and the mixture was heated at 80 °C for 12 h. After completion 
of the reaction, sufficient amount of water was added, and the mixture was extracted with 
ethyl acetate. The combined organic layer was washed with water and brine, dried over 
sodium sulfate. The solvent was removed in vacuum and the crude material obtained was 
purified by flash chromatography to afford the desired ether. 

General procedure C: 

To a solution of ester in THF - CH 3 OH (4:1), 2 N lithium hydroxide solution (5 eq) 
was added, and the resulting reaction mixture was stirred at 0 °C for 30 minutes and then 
warmed to room temperature. After completion of the reaction the mixture was acidified with 
2N HC1, extracted with ethyl acetate, the organic layer was washed with brine, dried over 
sodium sulfate, and the solvent was removed in vacuo to afford the product. 
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General procedure D: 

To a solution of an aryl bromide or heteroaryl bromide in DME or toluene were added 
a boronic acid (5 eq), Pd(PPh 3 )4 (ca. 5 mol %), 2N Na 2 C0 3 solution (5 eq). The mixture was 
heated at 75 °C for 12 h. After completion of the reaction, solvent was evaporated in vacuo. 
During the reaction, most of the ester was hydrolyzed to the corresponding acid. Therefore, 
crude product so obtained was re-esterfied by dissolving it in CH3OH containing 1% HC1. 
The mixture was refluxed for 6 h and after the completion of the reaction, the reaction 
mixture was concentrated under reduced pressure. The residue was purified by column 
chromatography (silica* CH2CI2) to provide the desired ester. The resulting ester was 
hydrolyzed as described in procedure C yielding the acid. 

General procedure E: 

To a solution of an aniline or amine (1.0 mmol) in DCE (10 mL) was added an 
aldehyde (2.0-2.2 mmol), acetic acid (3.0 mmol) and sodium triacetoxyborohydride (2.5 
mmol) or sodium cyanoborohydride and the mixture was stirred overnight. After completion 
of the reaction, 50 mL of DCM was added and the organic layer was washed with saturated 
sodium bicarbonate solution and brine, and then dried over sodium sulfate. The solvent was 
removed in vacuum to afford the product, which was purified by flash chromatography. 

General procedure F: 

To a solution of an aniline or amine (1.0 mmol) in DCM (10 mL) was added a 
sulfonyl chloride (1.0 mmol), pyridine (10.0 mmol), and the mixture was stirred overnight. 
After completion of the reaction, 50 mL of DCM was added and the organic layer was 
washed with IN HC1, saturated sodium bicarbonate solution, and brine, and then dried over 
sodium sulfate. The solvent was removed in vacuum to afford the sulfonamide, which was. 
purified by flash chromatography. 

General procedure G: 

A flask is charged with phenol or aniline (1.0 equiv), Cu (OAc) 2 (1.0 equiv), 
arylboronic acid (1 .0-3.0), and powdered 4 A 0 molecular sieves. The reaction mixture is 
diluted with CH2CI2 to yield a solution approximately 0.1 M in phenol or aniline, and the 
Et3N (5.0 equiv) is added. After stirring the colored heterogeneous reaction mixture for 24 h 
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at 25 °C under ambient atmosphere, the resulting slurry is filtered and the diaryl ether or 
diaryl amine is isolated from the organic filtrate by flash chromatography. 



General procedure H: 

To a solution of a phenol (L0 mmol) in DMF (5 mL) was added an alkyl halide (1.2 
mmol) (a catalytic amount of Nal is added for alkyl chloriirdes), and potassium carbonate 
(2.5 mmol) and the mixture heated at 70 °C overnight. After completion of the reaction, 5 
mL of ethyl acetate and 5 mL of water was added. The organic layer was washed with water, 
and then dried over sodium sulfate. The solvent was removed in vacuum to afford the ether, 
which was purified by flash chromatography. 

General Procedure I: 

To a solution of ester in THF was added lithium hydroxide (3-4 eq), water, and 
methanol. The ratio of THF/water/methanol is 4:1:1. The reaction mixture was stirred at rt 
for 1-1.5 h. A 10% solution of citric acid was added to adjust the pH between 6-7. Ethyl 
acetate was added and the organic layer is separated. The aqueous layer was extracted with 
ethyl acetate twice. The combined organic layer was washed with brine, dried (Na 2 S04), and 
concentrated under reduced pressure to give the product. 

General Procedure J: 

To a stirring solution of an aniline (2 mmol) dissolved in DCM containing pyridine (4 
mmol ) was added acid chloride ( 2.5 mmol) at 0 °C. The reaction mixture was stirred at rt 
for 3 h, extracted with DCM, washed with 1M HC1 and brine, and evaporation followed by 
column chromatography purification gave the amide. 

General Procedure K: 

To a stirring solution of amine or aniline (1 mmol) dissolved in DCM containing 
triethyl amine (4 mmol), was added a chloroformate (1.5 mmol) at RT. The reaction mixture 
was stirred for 1-1.5 h. The reaction mixture was concentrated and purified by 
chromatography to give the carbamate. 

General Procedure L: 
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To a stirring solution of amine or aniline (1 mmol) dissolved in DCM containing 
DIEA (4 mmol) was added an isocyanate (1 .5 mmol) at rt. The reaction mixture was stirred 
for 1-1.5 h. The reaction mixture was concentrated and purified by chromatography to give 
the urea. 

The above general methods are for illustration only; Alternative conditions that may 
optionally be used include: Use of alternative solvents, alternative stoichiometrics of 
reagents, alternative reaction temperatures and alternative methods of purification. 

Synthesis of 4'-Trifluoromethyl-biphenyl-4-carboxylic acid 

The title compound was made as described in general procedure D using 4-bromo 
benzoic acid (lOg, 49.4 mmol), 4-trifluoromethyl phenylboronic acid (14.17& 74.61 mmol), 
palladium tetrakis-triphenylphosphine (5.7g, 4.974 mmol) and 2ATNa 2 C0 3 aq. solution (150 
mL, 149.2 mmol) in 500 ml of toluene. After the reaction is complete, the reaction mixture 
was acidified with 2N HC1 then filtered. The resulting solid was dissolved in ethyl acetate 
then passed through a short column of silica gel gave giving 9.7 g of the compound as a white 
solid. 

(25)-Amino-3-(2 f -phenoxy-biphenyl-4-yl)-propionic acid methyl ester 

The title compound was prepared following the procedure D using (L)-4- 
bromophenylalanine (8.55 g, 35.0 mmol), 2-phenoxyphenyl boronic acid (1 0.00 g, 46.73 
mmol), and palladium tetrakis(triphenylphosphine) (4.0 g, 10% mmol) ) and 27VNa 2 C0 3 aq. 
solution (70 mL, 140 mmol) in 140 ml of DME. After removal of solvents, the solid was 
washed with ether to afford the title compound as the in HC1 salt form (10.0 g, 26.20 mmol). 

(2S)-Aiiiino-3--(4 t -trifluoromethoxy-biphenyl-4-yl)-propionic acid methyl es 
ter 

The title compound was prepared following the procedure D using (L)-4- 
bromophenylalanine (8.0 g, 32.7 mmol), 4-trifluoromethoxybenzene boronic acid (10.1 g, 
49.1 mmol), palladium tetrakis(triphenylphosphine) (3.7 g, 3.2 mmol), and Na 2 C0 3 (2.0 N, 
80.0 mL, 160 mmol) in DME (300 mL). After removal of solvent, the solid was washed with 
ether to afford the title compound as the HC1 salt (10.8 g, 28.7 mmol). 

(2S)-Amino-3-(4 r -trifluoro-biphenyl-4-yl)-propionic acid methyl ester 
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The title compound was prepared exactly following the procedure D using (L)-4- 
bromophenylalanine (9.0 g, 36.8 mmol), 4-trifluoromethylbenzene boronic acid(10.4S g, 55.2 
mmol), palladium tetrakis-triphenylphosphine (4.25 g, 3.6 mmol), and aqueous Na 2 CC>3 
(aq) (2.0 N, 90.0 mL, 185 mmol) in DME (300 mL). After removal of solvent, the solid was 
washed with ether to afford the title compound in HC1 salt formas the HC1 salt (10.5 g, 29.2 
mmol). 

Example 1 

(2iS)-[5-Bromo-2-(4-trifluorome^ 
propionic acid 

5-Bromo-salicylic acid (2.16 g, 10 mmol) was first transformed into 2-acetyl-5- 
bromo-salicylic acid (252 g) with acetyl chloride (2.34 g, 30 mmol) and pyridine (3.95 g, 50 
mmol) in DCM. The above acid (1.29 g, 5.0 mmol) was converted into acid chloride by using 
oxalyl chloride (1.97 g, 15 mmol) and catalytic amount of DMF in DCM, then 2-phenoxy- 
biphenyl alanine (1.45 g, 5.0 mmol) and DIEA (0.7? g, 6.0 mmol) were added to the acid 
chloride to form (2jS)-[5-bromo-2-hydroxybenzoylamine]-3-(2'-phenoxybiphenyl-4-yl)- 
propionic acid methyl ester (1 .92 g). The above methyl ester (50 mg, 0.092 mmol) was 
reacted with 4-trifluoromethyl benzyl bromide (44 mg, 0.18 mmol) as described in general 
procedure H to provide (2iS)-[5-bromo-2-(4-trifluoromethylbenzyloxy)-benzoylamine]-3-(2 9 - 
phenoxybiphenyl-4-yl)-propionic acid methyl ester (55 mg). The ester was hydrolyzed 
following general procedure C to give the title compound (52 mg). 

*H NMR (400 MHz, CDC1 3 ): 5 3.03, 3.22 (ABX, 2H), 4,92 (m, 3H), 6.64 (d, 1H), 
6.76 (m, 2H), 6.85(dd, 1H), 6.93 (m, 2H), 7.00 (d, 2H), 7.07-7.24 (m, ?H), 7.39 (m, 4H), 8.22 
(d, 1H), 8.26 (d, 1H); LC/MS: 690 (M+l) + . 

Example 2 

(2S)-(5-Bromo-2-hep1yloxy-benzoylamm^ 
-biphenyl-4-yl]-propionic acid 

5-Bromo-2-heptyloxy-benzoic acid was prepared by reacting 5-bromo-2-hydroxy- 
benzoic acid methyl ester (1.0 g, 4.32 mmol) with iodoheptane (1.46 g, 6.49 mmol) 
as per general procedure H with potassium carbonate (1.5 g, 10.8 mmol) added. The ester 
thus obtained was subjected to hydrolysis as per general procedure C to yield the 5-bromo-2- 
heptyloxy-benzoic acid (0.950 g). 



167 



WO 2005/014533 PCT/US2004/025463 
(2S>Ainino-3- (2 ? -hydroxy-biphenyl-4-yl)-propionic acid was prepared from 4- 
bromophenylalanine (5.0 g, 20.48 mmol), 2-hydroxyphenylboronic acid (4.23g, 30.72mmol) 
and Pd (PPh 3 ) 4 (2.36 g, 2.038 mmol) as per procedure D to yield the corresponding amino 
acid which was further esterified with anhydrous MeOH containing 2-3 ml of HC1 to yield 
the corresponding HC1 salt of the (2S)-amino-3- (2-hydroxy-biphenyl-4-yl)-propionic acid 
methyl ester (5.0 g). 

5-Bromo-2-heptyloxy-benzoic acid (0.231 g, 0.738 mmol) and the (2S)-amino-3- (2 1 - 
hydroxy-biphenyl-4-yl)-propionic acid methyl ester (0.200 g, 0.738 mmol) were then 
combined as per general procedure A with HBTU (0.335 g, 0.885 mmol) and 
diisopropylethylamine (0.285 g, 2.21mmol) to yield the (2S)-(5-bromo-2-heptyloxy- 
benzoylamino)-3-(2 ! -hydroxy-biphenyl-4-yl)-propionic acid methyl ester (0.200g). 

The title compound was the prepared from (2S)-(5-bromo-2-heptyloxy- 
benzoylamino)-3-(2 , --hydroxy-biphenyl-4-yl)-propionic acid methyl ester (0.080 g, 0.140 
mmol) and the 4-trifluoromethylphenylboronic acid (0.050 g, 0.281 mmol) as per general 
procedure G to give (25)-(5-bromo-2-heptyloxy-benzoylaniino)-3-[2 ! -(4-trifluoromethyJ- 
phenoxy)-biphenyl-4-yl]-propionic acid methyl ester which was further hydrolyzed as per 
general procedure C to give the title compound (0.020 g) 

, H-NMR(400 MHz, CDCI3): 5 1.14(t, 3H), 1.53 (m, 8H), 1.92(m, 2H), 3.6(m 5 2H), 
4.21(m, 2H), 5.21(m, 1H), 7.12(d, 1H), 7.22(m, 2H), 7.36(d, 1H), 7.5(d, 2H), 7.58(m, 2H), 
7.66^ 1H), 7.78 (m, 6H), 8.62 (S, 1H), 8.9 (bs, 1H). LC/MS : 699 (M+l) + . 

Example 3 

(2S)-(5-Chloro-2-heptyloxy-benzoylamino)-3-(4 f -trifluorometho^ 
4-yl)-propionic acid 

5-Chloro-2-hydroxy-benzoic acid (2.5g 5 28.97mmol) was coupled with 2-amino-3- 
(4-bromo-phenyl)-propionic acid methyl ester hydrochloride (4.26 g, 28.96 mmol) with 
HBTU (6.59 g, 34.76mmol) and diisopropylethylamine (8 ml, 86.9mmol) as per general 
procedure A to yield the corresponding 3-(4-bromo-phenyl)-(2S)-(5-chloro-2-hydroxy- 
benzoylamino)-propionic acid methyl ester. 

The above hydroxy compound (0.500 g, 1.21 mmol) was then alkylated with 
heptyliodide (0.410 g, 1.815 mmol) and potassium carbonate (0.050 g, 3.025 mmol) as per 
general procedure H to yield the 3-(4-bromo-phenyl)-(2S)-(5-chloro-2-heptyloxy- 
benzoylamino)-propionic acid methyl ester (0.500 g). 
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The title compound was then prepared from 3-(4-bromo-phenyl)-(2S)-(5-chloro-2- 
heptyloxy-benzoylamino)-propionic acid methyl ester (0.090 g, 0.176 mmol) and 
trifluoromethyl boronic acid (0.067 g, 0.352 mmol) with Pd (PPh 3 ) (0.020 g, 0.0176 mmol) 
and 2 N Na 2 C0 3 (0.528 ml, 0.528 mmol) as per general procedure D to yield the (2S)-(5- 
cMoro-2-heptyloxy-benzoylamm^ acid 
methyl ester which was further hydrolyzed as per general procedure C to give the title 
compound (0.050 g). 

1 H-NMR(400 MHz, CDC1 3 ): 8 LI l(t, 3H), 1.44(m, 8H), 1.87(m, 2H), 3.65(dddd, 
2H), 4.27(m, 2H), 5.50( m, IE), 7.18( m, 2H), 7.4(d, 1H), 7.57(m, 4H), 7.68-7.85(m, 4H), 
8.52 (S, 1H), 8.98 (bs, 1H). LC/MS : 577 (M+l) + . 



By analogous methods to those described above the following Examples were 
synthesized. 



Example 


XName 


T P/\yTQ 

JUWlVJLo 


4 


3-Biphenyl-4-yl-(2S)-(5-bromo-2-heptyloxy- 
benzoylamino)-propionic acid 


539 


5 


(2S)-(5-Bromo-2-heptyloxy-benzoylamino)-3-(2- 
phenoxy-biphenyl-4-yl)-propionic acid 


631 


6 


(2S)-[5-Bromo-2-(4-tert-butyl-benzyloxy> 
benzoylamino]-3-(2 t -phenoxy-biphenyl-4-yl)- 
propionic acid 


679 


7 


(2S)-(5-Bromo-2»isopropoxy-benzoylamino)-3-(2 ! - 
phenoxy-biphenyl-4-yl)-propionic acid 


575 


8 


(2S)-[5-Bromo-2-(3-trifluoromethyl-phenoxy)- 
benzoylamino]-3-(2 , -phenoxy-biphenyl-4-yl)- 
propionic acid 


677 


9 


(2S)-(5-Bromo-2-heptyloxy-benzoylamino)-3-[2 f -(4- 
methoxy-phenoxy)-biphenyl-4-yl]-propionic acid 


661 


10 


(2S)-(5-Bromo-2-heptyloxy-benzoylainino)-3-[2-(4- 
trifluoromethoxy-phenoxy)-biphenyl-4-yl]-propionic 
acid 


715 
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11 


(2S)-[5-Biomo-2-(3-phenyl-propoxy)-benzoylamino]- 
3-(2'-phenoxy-biphenyl-4-yl)-propionicacid 


651 


12 


(2S)-[5-Bromo-2-(2-methyl-butoxy)-benzoylamino]- 
3-(2'-pb.enoxy-biphenyl-4-yl)-propionicacid 


603 



Example 13 

3-Biphenyl-4-yl-(2S)-[(4 , -trifluoromethyl -biphenyl-4-carbonyl)-amino]-propionic acid 
(2S)-Amino-3-biphenyl-4-yl-propionic acid methyl ester (1.0 g, 4.1 mmol) was 

reacted with 4-bromo-benzoic acid (1.07 g, 5.3 mmol) as described in general procedure A 

yielding 3-biphenyM-yl-(2S)-[(5-bromo-benzoyl-amino)-propionic acid (1.48 g). 

3-Biphenyl-4-yl-(2S)-[(5-bromo-benzoylamino)-propionic acid (100 mg, 0.23 mmol) 

was reacted with 4-trifluoromethyl phenyl boronic acid (0.133 mg, 0.69 mmol) by following 

general procedure D yielding the title compound (98 mg) as a white solid. 

l H-NMR(400 MHz, DMSO-4,): 3.07-325(m, 2H), 4.63-4.69 (m, 1H), 7.26-7.32 (m, 

1H), 7.39-7.42 (m, 4H), 7.56-7.62 (m, 4H), 7.1-7.84 (m, 4H), 7.81-7.84 (m, 4H), 7.92-7.95 

(m, 4H), 8.86 (d, 1H); LC/MS : 490 (M+l) + . 

Example 14 

3-Biphenyl-4-yl-(2S)-[(3 '-cUoro^'-fluoro-^iphenyM-carbonyO-aminoJ-propiomc acid 

3-Biphenyl-4-yl-(2S)-[(5-bromo-benzoyl-amino)-propionic acid (100 mg, 0.23 mmol) 

was reacted with 3-chloro-4-fluoro-^)henyl boronic acid (0.123 mg, 0.69 mmol) by following 

general procedure D to afford title compound (89 mg) as a white solid. 

l H NMR (400 MHz, CD3COCD3): 8 4.05 (dd, 2H), 5.00 (m, 1H), 7.32 (m, 1H), 7.44 

(m, 4H), 7.62 (m, 4H), 7.71 (m, 1H), 7.74 (m, 2H), 7.84 (m, 1H), 7.96 (m, 3H). LC/MS : 

474 (M+l) + . 

Example 15 

3-Biphenyl-4-yl-(2S)-[(4 , -trifluoromethoxy-biphenyl-4-carbonyl)-amino]-p^ acid 

3-Biphenyl-4-yl-(2S)-[(5-bromo-benzoyl-amino)-propionic acid (100 mg, 0.23 mmol) 
was reacted with 4-trifluoromethoxy phenyl boronic acid (145 mg, 0.69 mmol) by following 
general procedure D yielding the title compound (101 mg) as a white solid: 
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^-NMR^OO MHz, DMSO-40: 5 3.08-3.15 (m, 1H), 3.20-3.25 (m, 1H), 4.62-4.68 
(ra, 1H), 7.28-7.32 (m, 1H ), 7.39-7.46 (m, 6H), 7.55-7.61 (m, 4H), 7.77 (d, 2H), 7.82 (d, 
2H), 7.92 (d, 2H), 8.84 (d, 1H); LC/MS : 524 (M+l) + . 

Example 16 

3-Biphenyl-4-yl-(2S)-[(4'-ethyl-bipte acid 

3-Biphenyl-4-yl-(2S)-[(5-bromo-ben2:oyl-amino)"propionic acid (100 mg, 0.23 mmol) 

was reacted with 4-ethyl phenyl boronic acid (145 mg, 0.69 mmol) by following general 

procedure D yielding the title compound (101 mg) as a white solid. 
LC/MS: 450 (M+l) + . 

Example 17 

3-Biphenyl-4-yl-(2S)-[(3 '-ethyl-biphenyl-S-carbonyO-aimnoj-propionic acid 

(2S)-Amino-3-biphenyl-4yl-propionic acid methyl ester (1 .0 g, 4. 1 mmol) was 

reacted with 3-bromo-benzoic acid (L07g, 5.3 mmol) as described in general procedure A 

yielding 3-biphenyl-4-yl-(2S)-(3-bromo-benzoylamino)-propionic acid (1.48 g). 

3-Biphenyl-4-yl-(2S)-[(3-bromo-benzoyl-amino)-propionic acid (100 mg, 0.23 mmol) 

was reacted with 4-ethyl phenyl boronic acid (145 mg, 0.69 mmol) by following general 

procedure D yielding the title compound (101 mg) as a white solid. 

1 frNMR(400 MHz, DMSO-^D*. 8 1.22 (t, 3H), 2.61 (q, 2H), 3.25-3.30 (m, 1H), 3.37- 

3.39 (m, 1H), 5.06-5.08 (m, 1H), 6.75 (d, 1H, J = 6.4 Hz), 7.15 (d, 2H), 7.24-7.26 (m, 2H), 

7.30-7.33 (m, 1H), 7.36-7.43 (m, 5H), 7.49 (t, 4H), 7.60 (d, 1H), 7.64 (d, 1H ), 7.85 (s, 1H); 

LC/MS: 450 (M+l) + . 

Example 18 

3-Biphenyl-4-yl-(2SH(4'-te^butyl^ 

3-Biphenyl-4-yl-(2S)-[(3-bromo-benzoyl-amino)-propionic acid (100 mg, 0.23 mmol) 
was reacted with 4-tert-butyl phenyl boronic acid (125 mg, 0.69 mmol) by following general 
procedure D yielding the title compound (95 mg) as a white solid. 

1 H-NMR(400 MHz, DMSO-rf 6 ): 5 1.31 (s, 9H), 3.34-3.42 (m, 1H), 3.42-3.46 (m, 1H), 
5.10-5.14 (m, 1H), 6.62 (bs, 1H), 7.25 (s, 1H), 7.28 (d, 1H), 7.31-7.35 (m, 1H), 7.37-7.43 (m, 
4H), 7.44-7.49 (m, 3H), 7.52-7.56 (m, 4H), 7.64 (d, 1H), 7.70-7.72 (m, 1H,), 7.4 (s, 1H); 
LC/MS: 478 (M+l) + . 
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By analogous methods to those described above the following Examples were synthesized. 



Example 


Name 


LC/MS 


19 


3-(5 -Chloro-2 -methoxy-bipnenyl-4-yl)-(2o - 

trifluoromethyl-biphenyl-4^arbonyl)-aniino]-propioiiic 

acid 


554 


20 


3<4-TMophen-3-yl-pheny^ 
biphenyl-4-carbonyl)-amino]-propionic acid 


496 


21 


S^-TMophen-S-yl-phenyO^iSJ-tC^-triflnoromethoxy- 
biphenyl-4-carbonyl)~amino]-propionic acid 


512 


22 


(2S)-(4-Ben2yloxy-benzoylamino)-3-(4- 
tiifluoromethoxy-biphenyl-4-yl)-propioiric acid 


,536 



Example 23 

(2S)-[5-Bromo-(2-cyclopentyl-acetylam^ 
propionic acid 

(S)-(2-Amino-5-bromo-benzoylamm^ acid 
methyl ester (1.53 g) was prepared from (2^-amino-3-(2 f -phenoxy-biphenyl-4-yl)-propionic 
acid methyl ester HC1 salt (1 .0 g, 2.6 mmol) and 5-bromo-2-amino-benzoic acid (0.5 g, 2.9 
mmol) as described in general procedure A . 

(S)-(2-Amino-5-bromo-benzoylamm^ acid 
methyl ester (0.2 g, 0.04 mmlo) in 5 ml of DCM was reacted with cyclopentyl acetyl chloride 
(82.6 mg, 0.06 mmol) and pyridine (60 mg, 0.08 mmol) as described in general procedure K. 
The resulting ester was hydrolyzed according to the general procedure C to afford the title 
compound (0.2 g) as a white solid. LCMS: 642 (M+l) + . 

*H NMR (CDC1 3 ): 81.14.26 [m, 3H], 1.5-1.75 [m, 3 H], 1.8-1.90 [m, 2 H], 2.2-2.41 
[m, 2H], 2.48 [d, 1H], 3.1-3.4 [m, 2HQ, 5.0-5.1 [m, 1H], 6.6 [d, 1H], 6.89-6.97 [m, 4H], 7.18- 
7.26 [m, 6H], 7.43-7.52 [m, 5H], 8.48 (d, 1), 10.73 (s, 1H). 

Example 24 

(2S)-[5-Bromo-2-(3,3,5-tidunethyl-hexanoylaiiiino)-benzoylamm 
4-yl)-propionic acid 
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A solution of (2S>(2-amino-5-bromo-benzoylai^ 
propionic acid methyl ester (54.5 mg, 0.10 mmol) from example 294 in 1 mL dry CH 2 C1 2 was 
treated with 3,5,5-trimethylhexanoyl chloride (1.2 eq., 23 |uL, 0.12 mmol) and pyridine (1.5 
eq., 12 |xL, 0.15 mmol) in succession and stirred under an atmosphere of dry N 2 for one hour, 
then concentrated in vacuo. The crude residue was purified by flash column chromatography 
(hexanes, EtOAc) to afford the desired amide, (2S)-[5-bromo-2-(3 3 3,5-trimethyl- 
hexanoylammo)-benzoylammo>^ acid methyl ester 

(68 mg). The methyl ester (20 mg, 29 (imol) was dissolved in 2.0 mL THF and 0.5 mL 
MeOH and saponified with 2 N aqueous LiOH solution (0.25 mL), as described in general 
procedure C, to afford the title compound, (2S)-[5-bromo-2-(3,3,5-trimethyl- 
hexanoylammo)-benzoylammo]-3-^^ acid (20 mg), as a 

white solid. 

LCMS 673 l H NMR (400MHz, CDC1 3 ) 8 10.74 [s, 1HJ, 8.51 [d, 1H], 7.51 [m, 3H], 

7.43 [m, 2H], 7.27 - 7.30 [m, 2H], 7:16 - 7.26 [m, 5H], 6.98 [d, 2H], 6.88 [d, 2H], 6.59 [d, 
1H], 5.03 [dd, 1H], 3.28 [dq, 2H], 2.36 [m, 1H], 2.14 [m, 1H], 1.11-1.25 [m, 3H], 1.00 [s, 
3H], 0.92 [s, 3H], 0.91 [d, 6H]. 



By analogous methods to those described above the following Examples were 
synthesized. 



Example 


Name 


LC/MS 


25 


(2S)-({4-[(Biphenyl-4-carbonyl>amino]-3 ? -chloro-4'- 
fluoro-biphenyl-3-carbonyl}-amino)-3-biphenyl-4-yl- 
propionic acid 


669 


26 


2-[5 -Bromo-(2S)-(4-tert-butyl-benzoylamino)- 

benzoylamino]-3-(4 ? -phenoxy-biphenyl-4-yl)-propionic 

acid 


692 


27 


(2S)-(5-Bromo-2-phenylacetylamino-benzoylaimno)-3- 
(2-phenoxy-biphenyl-4-yl)-propionicacid 


650 


28 


(2S)-[5-Bromo-2-(4-bromo-benzoylamino)- 

benzoylainino]-3-(2 t -phenoxy-biphenyl-4-yl)-propionic 

acid 


715 


29 


(2S>{5-Bromo-2-[2-(4-fluoro-phenyl)-ace1ylamino]- 


668 



173 



WO 2005/014533 



PCT/US2004/025463 





benzoylamino}-3<2-phenoxy-biphenyl-4-yl)-propionic 
acid 




30 


2-{5-Bromo-(2S)-[(naphthdene-2-carbonyl)-amino]- 
benzoylamino}-3-(2'-phenoxy-biphenyl-4-yl)-propionic 

acid 


686 


31 


(2S)- {5-Bromo-2-[(naphthalene-l -carbonyl)-amino]- 
benzoylamino}-3-(2 , -phenoxy-biphenyl-4-yl)-propionic 

acid 


686 


32 


(2S)-[5-CMoro-2<3-phenoxy-benzoylainino)- 

benzoylaminoj-S-Cy-phenoxy-biphenyM-yO-propionic 

acid 


683 


33 


(2S)-[2-(3-Benzyloxy-benzoylamino)-5-chloro- 

benzoylamino]-3-(2 f -phenoxy-bipheiiyl-4-yl)-propionic 

acid 


69? 


34 


(2S)-[5-Bromo-2-(2-propyl-pentanoylamino)- 

benzoylamino]-3-(2 , -phenoxy-biphenyl-4-yl)-propionic 

acid 


658 


35 


(2S)-[5-Bromo-2-(2-phenoxy-propionylamino)- 

benMylamino^-^-phenoxy^^ 

acid 


680 



Example 36 

(2S)-[5-Bromo-2^4-tert»butyl-benzenesulfonylamin 
biphenyl-4-yl)-propiordc acid 

A solution of 2-(2-amino-5-bromo-benzoylamino)-3^ 
propionic acid (0.06 g, 0.1 1 mmol) [prepared by reacting (2S)-amino-3-(2'-phenoxy- 
biphenyl-4-yl) propionic acid methyl ester hydrochloride salt and 2-amino-5-bromobenzoic 
acid by general procedure A] in CH 2 C1 2 was treated with of 4-te^butylbenzenesulfonyl 
chloride (0.025 g, 0.1 1 mmol) according to the general procedure F. Product was purified by 
flash column chromatography on silicagel using ethyl acetate hexanes to give product as 

white solid (0.065 g). 

2-[5-Bromo-2-(44"butyl-ben2enesulfonylamino)-benzoylamino]-3- 

biphenyl-4-yl) propionic acid methyl ester (0.04 g, 0.054 mmol ) was treated with LiOH (2 
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eq, 1 N aqueous solution) according to the general procedure C to give 0.034 g of 2-[5^ 

bromo-2-(44-butyl-benzenesxilfonylarnino)-benzoylam^ 

propionic acid. 

! H NMR (400MHz, DMSO-rf 6 ): 5 1.2 (s, 9H) 3.04 (dd, 1H), 3.21 (dd, 1H), 4.58-4.70 
(m, 1H), 6.83-6.87 (m, 2H), 6.94-6.99 (m, 2H), 7.20-7.39 (m, 6H), 7.42-7.49 (m, 4H), 7.51- 
7.56 (m, 2H), 7.64-7.72 (m, 3H), 7.86 (d, 1H), 9.29 (d, 1H), 11.38 (s, 1H), 13.06 (s, 1H). 
LC/MS: 727.1 (M+l) + . 

Example 37 

(2S)-[5-Bromo-2-(4-tert-butyl-benzen^ 
biphenyl-4-yl)-propionic acid 

To a mixture of (L)-4-bromophenylalanine (8.55, 35.0 mmol), 2-phenoxyphenyl 
boronic acid (10.00 g, 46.73 mmol), and palladium tetrakis-triphenylpliosphine (4.0 g, 10% 
mmol) were added DME (140 mL) and 2A/ r Na 2 C03 aq. solution (70 mL, 140 mmol). The 
resulting mixture was heated at 90 °C under N 2 for 20h. While the reaction solution was hot, 
the aqueous layer was removed and the top organic layer was concentrated. The residue was 
neutralized with HC1 and washed with diethyl ether, and then was dissolved in methanol and 
the insoluble solid was removed by filtration. The methanol filtrate was refluxed with 
HCl/ether for 6 h. After removal of solvents, the solid was washed with ether to afford (2S)- 
amino-3-(4'-phenoxy-biphenyl-4-yl-propionic acid methyl ester in HC1 salt form (11.0 g, 
28.65 mmol). 

(2S)-Amino-3-(4'-phenoxy-biphenyl-4-yl-propionic acid methyl ester (192 mg, 0.5 
mmol) was reacted with 5-bromoanthranilic acid (110 mg, 0.5 mmol) as described in general 
procedure A. The resulting crude compound was sulfonylated by 4-tert- 
butylbenzenesulfonyl chloride (175 mg, 0.75 mmol) as described in general procedure F. The 
resulting compound was hydrolyzed according to general procedure C to afford the title 
product (219 mg) as white solid. 

1 H-NMR(400 MHz, CDC1 3 ): 5 1.25 (s, 9H), 3.25 (dd, 1H), 3.35 (dd, 1H), 5.01 (dd, 
1H), 6.62 (d, 1H), 7.05-7.03 (m, 4H), 7.12 (t, 1H), 7.21 (d, 2H), 7.45-7.33 (m, 6H), 7.54-7.49 
(m,5H),7.60(d,2H), 10.61(s, 1H). LC/MS; 727(M+1) + . 

By analogous methods to those described above the following Examples were 
synthesized. 
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Example 


Name 


LC/MS 


38 


3-Biphenyl-4-yl-(2S)-[5-bromo-2-(4-tert-butyl- 
benzenesulfonylanmo)4>enzoylamino]-pro^ acid 


636 


39 


(2S)-(2-Benzenesulfonyl-ainmo-5^Uoro-beiizoylamino)-3- 
(2 t -phenoxy-biphenyl-4-yl)-propionic acid methyl ester 


641 


40 


(2S)-(2-Benzenesulfonyl-amino-5-chloro-benzoylamino)-3- 
(2 , -phenoxy-biphenyl-4-yl)-propionic acid 


627 


41 


(2S)-[2-(44ert-Butyl-benzenesulfonylamino)-5-cbloro- 
benzoylamino]-3-(2 ! -phenoxy-biphenyl-4-yl)-propionic acid 


683 



Example 42 

2- {5-Chloro-2-[(naphthalen^ 
biphenyl-4-yl)-propionic acid 

A solution of 2-amino-5-chlorobenzoic acid (0.58 g, 3.37 mmol) in DMF (7.0 mL) 
was reacted with (L)-4-bromophenylalanine methyl ester hydrochloride (1.00 g, 3.37 mmol), 
HBTU (1.20 g, 3.37 mmol), and DIEA (1.80 mL, 10.13 mmol) by the general procedure A. 
The crude product was purified by flash column chromatography on silica gel using 1:1 
DCMZhexane followed by DCM to give 0.890 g of 2-(2-amino-5-chloro-benzoylamino)-3-(4- 
bromo-phenyl)-propionic acid methyl ester as a white solid. 

A solution of 2-(2-amino-5-cUoro-benzoylamino)-3-(4-bromo-phenyl)-propionic acid 
methyl ester (0.600 g, 1.45 mmol) in DME (10.0 mL) was reacted with 4- 
trifluoromethylbenzene boronic acid (0.55 g, 2.91 mmol), Pd(PPh 3 )4 (0.70 g, 0.14 mmol), and 
Na 2 C0 3 (2.0 N 9 3.50 mL, 3.64 mmol) by the general procedure D to give 0.850 g of 2-(2- 
animo-5-chloro-ben2»ylaiiu^^ acid methyl 

ester as a brown oil. 

A solution of 2-(2-ainino-5-cMoro-beiizoylamino)-3-(4-bromo-phenyl)-propionic acid 
methyl ester (0.830 g, 1.74 mol) in DCE (15 mL) was reacted with 1-naphthaldehyde (0.244 
g, 3.50 mmol), sodium triacetoxyborohydride (0.553 g, 2.61 mmol), and acetic acid/DCM 
(1 .0 M, 2.0 mL) by the general procedure E. The crude product was purified by flash column 
chromatography on silica gel using DCM/hexane (65:35) to give 0.580 g of 2-{5-chloro-2- 
[(naphthalen-l-ylmethyl)-amm^^ 

propionic acid methyl ester as a colorless oil. This ester was treated with LiOH (0.123 g, 
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2.92 mmol) by the general procedure J to give 0.405 g of the title compound. 2-{5-chloro-2- 

[(naphthalen-l-ylmethy^ 

propionic acid as a white solid. 

LCMS 603 (M+l) + . 'H NMR (DMSO-40 5 8.62 [d, 1 H], 8.10 [m, 1 H], 8.03 [m, 1 
H], 7.92 [m, 1 H]> 7.81 [m, 2 H], 7.72 [m, 2 H], 7.59 [m, 3 H], 7.50 [m, 2 H], 7.38 [m, 3 H], 
7.23 [dd, 1 H], 6.67 [d, 1 H], 4.47 [m, 1 H], 3.25 [dd, 1 H], 3.16 [s, 2 H], 3.07 [m, 1 H]. 



By analogous methods to those described above the following Examples were synthesized. 



Example 


Name 


LC/MS 


43 


(2S)- {5-Chloro-2-[(naphthalen-l -ylmemyl)-amino]- 
benzoylamino}-3-(2 , -trifluoromethyl-biphenyl-4-yl)- 
propionic acid 


603 


44 


(2S)-[5-Bromo-2-(2-methyl-pentylamino)- 

benzoylammo]-3-(2'-phenoxy-biphenyl-4-yl)-propioiiic 

acid 


616 


45 


(2S)-[3,5-Dichloro-2-(2-methyl-butylamino)- 

ben2»ylamino]-3-(2-phenoxy-biphenyl-4-yl)-propionic 

acid 


591 


46 


(2S)-{2-[3-(4-tert-Butyl-phenoxy)-benzylamino]-5- 
cUoro-beiizoylamino}-3-(2 , -hydroxy-biphenyl-4-yl)- 
propionic acid 


649 



Example 47 

(2S)-(5-Chloro-2-diethylamino-be^ 
4-yl]-propionic acid 

A solution of (L)-4-bromophenylalanine (7.0 g, 28.6 imnol) in DME(100 mL) was 
reacted with 3-hydroxyphenyl boronic acid(5.14 g, 37.2 mmol), palladium tetrakis- 
triphenylphosphine (3.3 g, 2.8 mmol), and aqueous Na 2 C0 3 (2.0 N, 43.0 mL, 86 mmol) by 
the general procedure D. After removal of solvent, the solid was washed with ether and 
DCM to afford (2S)-ainino-3-(3'-hydroxy-biphenyl-4-yl)propionic acid methyl ester in HC1 
salt form (8.20 g, 3 1 .9 mmol). 
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A solution of 2-amino-5-chloro-benzoic acid (1.95 g, 11.38 mmol) in DMF (10.0 mL) 
was reacted with (2S)-amino-3-(3*-hydroxy--biphenyl-4-yl)propionic acid methyl ester (3.50 
g, 1 1.38 mmol), HBTU (3.98 g, 10.50 mmol), and DDBA (6.08 mL, 34.15 mmol) by the 
general procedure A. The crude product was purified by flash column chromatography on 
silical gel using DCM/hexane 85:15 and increasing the gradient to DCM and finally DCM 
containing 0.25% methanol, to give 1.75 g of (2S)-(2-amino-5-chloro-benzoylamino)-3--(3 
hydroxy-biphenyl-4-yl)propionic acid methyl ester as a white solid. 
LCMS:425(M+1) + . 

A solution (2S)-(2-ainino-5-chloro-benzoylamino)-i-(3 , -hydroxy-biphenyl-4- 
yl)propionic acid methyl ester (0.850 g, 2.00 mmol) was reacted with acetaldehyde (0.350 g, 
6.01 mmol), sodium triacetoxyborohydride (0.850 g, 4.00 mmol), and acetic acid/DCM (1.0 
M, 3.00 mL) by the general procedure E. The crude product was purified by flash column 
chromatography on silica gel using DCM containing 15% hexane and increasing the gradient 
to DCM and finally DCM containing 0.25% methanol) to give 0.540 g of the phenolic ester. 

A solution of this phenolic ester (0.240 g, 0.49 mmol) in DCM (5.0 mL) was reacted 
with copper acetate (0.100 g, 0.54 mmol), and 4-trifluoromethylbenzene boronic acid (0.236 
g, 1.24 mmol), and triethylamine (0.350 mL) by the general procedure G. The crude product 
was purified by the flash column chromatography on silica gel using DCM containing 5% 
hexane) to give 0.133 g of (2S)-(5-chloro-2-diethylamino-benzoylamino)-3-[3 ? -(4- 
trifluoromethyl-phenoxy)-biphenyl-4-yl]-propionic acid methyl ester. This ester (0.1 10 g, 
0.17 mmol) was reacted with LiOH (0.03Og, 0.70 mmol) by the general procedure J to give 
0.095 g of (2S)-(5-cMoro-2-<Ue1hylanrino-benzoylam 
biphenyl-4-yl]-propionic acid as a white solid. 

LCMS: 612 (M+l) + . ! H NMR (CDCI3) 511.56 [s, 1 H], 8.28 [d, 1 H], 7.59 [d, 2 H], 
7.42 [dd, 1 H], 7.35 [dd, 1 H], 7.28 [m, 4 H], 7.19 [t, 1 H], 7.15 [d, 1 H], 7.09 [d, 1 H], 7.02 
[dd, 1 H], 7.00 [dd, 1 H], 5.05 [m, 1 H], 3.32 [m, 2 H], 2.79 [q, 4 H], 0.69 [t, 6 H]. 



By analogous methods to those described above the following Examples were synthesized. 



Example 


Name 


LC/MS 


48 


(2S)<5-CMoro-2niiemylamino-benzoylamino)-3-[3'-(3- 
chloro-4-fluoro-phenoxy)-biphenyl-4-yl]-propiomcacid 


595 


49 


(2S)-(5-Brom(>2-piperidm-l-yl-benzoylamino)-3-(2'- 


600 
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phenoxy-biphenyl-4-yl)-propionic acid 




50 


(2S)-(5-CUoro-2-diethylamino-benzoylamino)-3-[3 , -(4- 
methoxy-phenoxy)-biphenyI-4-yl]-propionic acid 


573 


51 


(2S)-(5-CMoro-2-dieftylai^ 

trifluoromethoxy-phenoxy)-biphenyl^yl]-propionic acid 


o21 


52 


3.[a'-(44ert-Butyl-pheaioxy)-biphenyl-4-yl]-(2S)-(5- 
cWoro-2-diethylainino-ben2oylaiiiino)-propionic acid 


599 



Example 53 

(2S)-[5-CMoro-2-(4-me^ 
yl)-propionic acid 

A solution of (2SM2-amino-5-chloro-benzoylam 
propionic acid (0.154 g, 0.307 mmol), prepared by reacting (2S)-amino-3-(2'-phenoxy- 
biphenyl-4-yl)-propionic acid methyl ester and 2-amino-5-chlorobenzoic acid by the general 
procedure A) was reacted with 4-(methylthio)phenylboronic acid (0.130 g, 0.768 mmol), 
copper acetate (0.084 g, 0.460 mmol), and triethyl amine (0.215 mL, 1.535 mmol) by the 
general procedure G. The crude product was purified by flash column chromatography on 
silica gel using DCM containing 25% hexane to give 0.075 g of 2-[5-chloro-2-(4- 
methylsulfanyl-phenylammo)-benzoyla^ acid 
methyl ester as an oil. This ester was treated with LiOH (0.019 g, 0.441 mmol) by the 
general procedure I to give 0.049 g of 2-[5-chloro-2-(4-methylsulfanyl-phenylamino)- 
benzoylamino]-3-(2 , -phenoxy-biphenyl-4-yl)-propionic acid. 

LCMS: 610 (M+l) + . ! H NMR (CDCI3) 8 8.94 [bs, 1H], 7.49 [d, 2 H], 7.47 [d, 1 H], 
7.22 [m, 10 H], 7.06 [d, 2 H], 6.99 [d, 2 H], 6.88 [d, 2 H], 6.50 [d, 1 H], 4.99 [m, 1 H], 3.30 
[m,2H],2.45[s,3H]. 

Example 54 

2S-[5XUoro-2-(3-cWoro^fluoro-phenylamino)-benzoylanaino]-3-(2-phen 
oxy-biphenyl-4-yl)-propionic acid 

(2S)-(2-amino-5-cMoro-benzoylamin^ acid 
(0.154 g, 0.307 mmol) prepared above was reacted with 3-chloro-4-fluorophenyl boronic acid 
(0.13 g, 0.77 mmol), copper acetate (0.084 g, 0.460 mmol), and triethyl amine (0.215 mL, 
1.535 mmol) as described in the general procedure G. The crude product was purified by 
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column chromatography using DCM as an eluent then hydrolyzed as described in the general 
proceudure I to afford the title compound (20 mg) as a light yellow solid. 

LCMS: 615(M+1) + . X K NMR (CDC1 3 ) 5 3.12 [m, 1H], 3.39 [m, 1H], 4.84 [m, 1H], 
6.61 [m, 1H], 6.79-7.58 [m, 19H], 8.88 [s, 1H]. 



By analogous methods to those described above the following Examples were 
synthesized. 



Example 


Name 


LC/MS 


55 


(2S)-[5-Bromo-2-(4-trifluoromethyl-phenylamino)- 

benzoylainino]-3-(2-phenoxy-biphenyl-4-yl , )-propionic 

acid 


676 


56 


(2S)-[5-CUoro-2-(4-trifluoromethyl-phenylamino)- 

benzoylamino]-3-(2 , -phenoxy-biphenyl-4-yl)-propionic 

acid 


631 


57 


(2S)-[5-(^oro-2-(3-triJfluoromethyl-phenylamino)- 

benzoylamino]-3-(2 f -phenoxy-biphenyl-4-yl)-propioiiic 

acid 


631 


58 


(2S)-[5-Chloro-2-(4-methoxy-phenylamino)- 

beiizoylamino]-3-(2'-plienoxy-biphenyl-4-yl)-propionic 

acid 


593 


59 


(2S)-[2-(4-tert-Butyl-phenylamino)-5-chloro- 

benzoylaminol-S-C^-phenoxy-biphenyM-yO-propionic 

acid 


619 


60 


(2S)-[5-Chloro-2-(3,4-difluoTo-phenylamino)- 

benzoylamino]-3-(2-phenoxy-biphenyl-4-yl)-propionic 

acid 


599 


61 


(2S)-[5-Chloro-2-(4-fluoro-3-methyl-phenylamino)- 

benzoylamino]-3-(2 f --phenoxy--biphenyl-4-yl)-propionic 

acid 


595 


62 


(2S)-[5-Chloro-2-(3 9 4-dichloro-phenylamino)- 

beiizoylainino]-3-(2-phenoxy-biphenyl-4-yl)-propionic 

acid 


631 
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(2S)-[5-Chloro-2-(4-1rifluoromethoxy-phenylamino)- 




63 


benzoylamino]-3-(2 f -phenoxy-biphenyI-4-yl)-propionic 


.647 




acid 





Example 64 

(2S)-[(l-Acetyl-pyrrolidin-(2R)-^^ 
3-biphenyl-4-yl-propionic acid 

To a solution of 2-biphenyl-4-yl-(liS)-(methoxycarbonyl)ethylammonium chloride 
(1.464 g, 5.02 mmol) and (2i?)-formyl-pyrrolidine-l-carboxylic acid tert-butyl ester (1.0 eq., 
1 .00 g, 5.02 mmol) in a mixture of 25 mL methanol and 25mL THF was added glacial acetic 
acid (1.5 eq., 0.43 mL, 7.53 mmol) and the mixture was stirred at ambient temperature for ten 
minutes. To this was added a 1.0 N solution of NaCNBH 3 in THF (1.5 eq., 7.53 mL, 7.53 
mmol) in small portions and the reaction mixture was stirred at rt overnight The solvent was 
removed and the residue was dissolved in water and DCM and partitioned. The organic 
portion was dried over Na 2 S04, filtered and concentrated. The crude product was purified by 
flash column chromatography (2:1 EtOAc-Hexanes, then EtOAc) to provide (2/?)-[(2- 
biphenyl-4-yl-(ljS)-l-methoxy^ acid 
tert-butyl ester (1 .440 g) as a clear viscous oil. A portion of the product (450 mg, 1 .03 
mmol), dissolved in 10 mL dry CH2CI2, was subsequently condensed with 4-trifluoromethyl- 
biphenyl-4-carbonyl chloride (1.2 eq., 351 mg, 1.23 mmol) (synthesized from 4 1 - 
trifluoromethyl-biphenyl-4-carboxyhc acid by heating at reflux in a neat solution of thionyl 
chloride, followed by removal of excess reagent and volatiles in vacuo) in dry CH2CI2 (10 
mL), in the presence of triethylamine (3.0 eq., 0.43 mL, 3.08 mmol) at 0 °C. The reaction 
was stirred at that temperature and gradually allowed to warm to ambient temperature until 
the reaction was shown to be complete by TLC. The solvent was removed and the crude 
residue was purified by flash column chromatography (1:1 EtOAc/hexanes) to afford (27?)- 
{[(2-biphenyM-yl-(lS)-metto^ 

amino]-methyl}-pyrrohdine-l-carboxylic acid tert-butyl ester (496 mg), as a white solid. 

Into a dry flask was placed (2/?)-{[(2-biphenyl-4-yl-(liS)-methoxycarbonyl-ethyl)-(4 l - 
trifluoromethyl-biphenyl-4-carbon^ acid tert- 

butyl ester (318 mg, 0.463 mmol) and the flask was capped and purged with dry N 2 . The flask 
was then charged with 5 mL of 4N HCl/dioxane and stirred at rt for one hour. The solvent 
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was removed and the crude product was rinsed with ether and dried in vacuo to afford 288 
mg of the desired product, (2#H[(2-biphenyl^ 

trifluoromethyl-biphenyM^ chloride, which was 

used without further purification. The amine hydrochloride (15 mg, 24 pmol) was dissolved 
in anhydrous CH 2 C1 2 (1 mL) and to this was added acetyl chloride (3.0 eq.^ 5.1 \iL, 72 |imot), 
and triethylamine (5.0 eq., 17 pJL, 120 |umol) and the reaction carried out as described in 
general procedure J. The crude product was purified by flash column chromatography to 
afford (2SH(l-acetyl-pyro^ 

amino]-3-biphenyl-4-yl-propionic acid methyl ester (16 mg). The methyl ester (15 mg, 24 
fimol) was saponified according to Gereral procedure C to furnish 15 mg of the title 
compound* (2S)-[(l-acetyl-py^ 

carbonyl)-aimno]-3-biphenyl-4-yl-propionicacid. LLCMS; 615 (M+l) + 
Example 65 

(3S)-(2-Biphenyl-4yl-(lS)-carboxy-ethyk^ 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 

A solution of 7-hydroxy-3,4-dihy<ko-lH-isoq acid 2- 

tert-butyl ester (17.05 mmol, 5.0 g) in dry THF (80 mL) was reacted with l-bromomethyl-4- 
trifluoromethylbenzene (37.5 mmol, 9.0 g), and potassium carbonate (85.0 mmol, 11.8 g) by 
the general procedure H. The reaction was cooled and poured into water (250 ml) and 
extracted with ethyl acetate (3 X 100 ml). The organic extracts were washed with brine and 
dried over sodium sulfate. Removal of the solvent gave 7-(4-trifluoromethyl-ben2yloxy)-3,4- 
dihydro-lH-isoquinoline-2,3-(3S)-dicarboxylic acid 2-tert-butyl ester 3-(4-trifluoromethyl- 
benzyl) ester, which was used without further purification. 

The resulting ester, 7-(4-trifluoromethyl-benzyloxy>3,4-dihydro-lH-isoquino 
2,3-(3S)-dicarboxylic acid 2-tert-butyl ester 3-(4-trifluoromethyl-benzyl) ester, was treated 
with lithium hydroxide monohydrate (28.6 mmol, 1 .2 g) in water (30 ml) and THF (60 ml) by 
the general procedure L The crude product was purified on silica gel (20 % ethyl acetate in 
hexanes) to give 3.5 g of 7<4-trifluoromethyl-benzyloxy)-3,4-dihydro-lH-isoquinoline-2 
(3S)-dicarboxylic acid 2-tert-butyl ester. LC/MS : 352 (M+l- tert-butyl ester). 

A solution of 7-(4-trifluoromethyl-ben 
dicarboxylic acid 2-tert-butyl ester (0.700 g, 1.552 mmol, prepared as described above) in 
DMF (8.0 mL) was reacted with (2S)-amino-3-biphenyl-4-yl)propionic acid methyl ester 
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hydrochloride (0.453 g, 1 .552 mmol), HBTU (0.590 g, 1 .552 mmol), and DIEA (1 .00 mL, 
5.432 mmol) as described in general procedure A. The crude compound was purified by 
flash column chromatography on silica gel using hexanes:ethyl acetate (2:1) as the mobile 
phase to give 0.810 g of (3S)-(2-biphenyl-4-yl-(lS)-methoxycarbonyl-ethylcarbamoyl)-7-(4- 
trifluoromethyl-benzyloxy)-3,4-dihydro-lH4soquinoline-2- acid tert-butyl ester. 

A solution of this ester (0.750 g, 1 .089 mmol) in THF (12.0 mL) was treated with LiOH 
(0.182 g, 4.358 mmol) by general procedure I to afford 0.720 g of the title compound (3S)-(2- 
biphenyMyl-(lS)-carboxy-ethylc^ 

lH-isoquinoline-2-carboxylic acid tert-butyl ester as a white solid. 

LCMS: 675 (M+l) + . *H NMR (CDCU) 5 7.78 [m, 10 H], 7.42 [d, 1 H], 7.1 1 [m, 2 
HI, 7.06 [m, 1 H], 6.97 [m, 1 H], 6.85 [m, 1 H], 5.28 [s, 2 H], 5.10 [m, 2 H], 4.69 [m, 2 H], 
3.70 [bs, 1 H], 3.53 [m, 1 H], 3.32 [m, 3 H], 1.71 [s, 9 H]. 

Example 66 

3-Biphenyl-4-yl-(2S)-{[2-(cyclopm^ 

tetrahydro-isoquinoline-(3S)-carbonyl]-aiinno}-propionicacid: 

A solution of 3-biphenyl-4-yl-(2S)-{[7<4-trifluoromethyl-benzyloxy)-l,2,3,4- 
tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-propiom acid methyl ester hydrochloride 
(0.060 g, 0.0.095 mmol, prepared by deprotection of (3S)-(2-biphenyl-4yl-(lS)- 
methoxycarbonyl-ethylcarbamoyl)-7-(4-trifluoromethyl-benzylo 

isoquinoline-2-carboxylic acid tert-butyl ester with HCl/dioxane, 4.0 M) in DCM (3.0 mL) 
was reacted with cyclopentylacetyl chloride (0.028 g, 0.191 mmol), and TEA (0.050 mL, 
0.335 mmol) as described in general procedure J. The crude compound was purified by flash 
column chromatography on silica gel using CHC1 3 containing 30%hexanes as the mobile 
phase to give 0.063 g of 3-biphenyl-4-yl-(2S)-{[2-(cy^^ 

benzyloxy)-l,2,3,4-tetrahy(ko-isoqum^ acid methyl 

ester. A solution of this ester (0.052 g, 0.074 mmol) in THF (3.0 mL) was treated with LiOH 
(0.013 g, 0.297 mmol) by general procedure I to afford (0.046 g) of the title compound 3- 
biphenyl-4-yl<2S)-{[2-(cyclopentyl-acetyl)-7-(4-trifluoromethyl-^ 
tetrahydro-isoquinoline-(3S)-carbonyl]-arnino} -propionic acid as a white solid. 

LCMS: 685 (M+l) + . *H NMR (DMSO-rf 6 ) 5 8.62 [s, 1 H], 8.03 [d, 3 H], 7.89 [m, 4 
H], 7.61 [m, 4 H], 7.40 [t, 1HJ, 7.19 [m, 3 H], 5.42 [d, 2H], 4.96 [m, 1 H], 4.57 [m, 2 H], 3.43 
[m, 4 H], 2.80 [m, 4 H], 2.51 [m, 2 H], 2.03 [m, 2 H], L78 [m, 4 H], 1.38 [m, 2H]. 
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Example 67 

3-Biphenyl-4-yl-(2S)-{[2-(3,3-dime^^ 
tetr^ydro-isoquinoline-(3S)-caibonyl]-ainin acid 

A solution of 3-biphenyl-4-yl^2S)-{[7-(4-trifluoromethyl-benzyloxy)- 
teti^ydro-isoquinoline-(3S)-carbonyl]^ acid methyl ester hydrochloride 

(0.100 g, 0.159 mmol, prepared by deprotection of (3S)-(2-biphenyl-4yI-(lS)- 
methoxycarbonyl-ethylcarbamoyl)-7-(4-M^ 

isoquinoline-2-carboxylic acid tert-butyl ester with HCl/dioxane, 4.0 M) in DCM (4.0 mL) 
was reacted with tert-butylacetyl chloride (0.028 g, 0.202 mmol), and TEA (0.085 mL, 0.479 
mmol) as described in general procedure J. The crude compound was purified by flash 
column chromatography on silica gel using CHC13 containing 30%hexanes) as the mobile 
phase to give 0.080 g of 3-biphenyM-yl-(2S)-{[2-(33-dimethyl-butyryl)-7-(4- 
trifluoromethyl-benzyloxy)-l,2 J 3,4-tetrahydro-isoqiiinoline-(3S 
acid methyl ester. A solution of this ester (0.047 g, 0.068 mmol) in THF (3.0 mL) was 
treated with LiOH (0.012 g, 0.273 mmol) by general procedure I to afford (0.039 g) of the 
title compound 3-biphenyl^yl-(2S)-{[2-(3,3-dimethyl-butyryl)-7-(4-tri 
benzyloxy)-l,2,3,4-tetrahydro-iso acid as a white 

solid. 

LCMS: 673 (M+l) + . ] H NMR (CDC1 3 ) 5 7.38 [m, 8 H], 7.10 [d, 2 HJ, 7.00 [d, 2 H], 
6.78 [m, 3 H], 6.65 [s, 1 H], 5.17 [m, 1 H], 4.97 [s, 2 H], 4.68 [m, 2 H], 4.45 [m, 1 H], 4.10 
[d, 1 H], 3.26 [dd, 1 H], 3.10 [dd, 1 H], 3.01 [m, 1 H], 2.85 [dd, 1 H], 1.02 [s, 2 H], 0.96 [s, 9 
H]. 



Example 68 

3-Biphenyl-4-yl-(2S)-{[2-ter^^ 

tetrahydro-isoquinoline-(3S)-carbonyl]-amino} -propionic acid 

A solution of 3-biphenyl-4-yl<2S)-{[7-(4-trifluoromethyl-benzyloxy)-l,2,3,4- 
tetrahydro4soqiiinoline-(3S)^arbonyl]-amino}-propionic acid methyl ester hydrochloride 
(0.120 g, 0.159 mmol, prepared by deprotection of (3S)-(2-biphenyl-4yl-(lS)- 
methoxycarbonyl-ethylcarbamoyl)-7-(4-^ 

isoquinoline-2-carboxylic acid tert-butyl ester with HCl/dioxane, 4.0 M) in DCM (4.0 mL) 
was reacted with tert-butyl isocyanate (0.0285 g, 0.287 mmol), and DIEA (0.100 mL, 0.575 
mmol) as described in general procedure L. The crude compound was purified by flash 
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column chromatography on silica gel using CHC1 3 as the mobile phase to give 0.095 g of 3- 
biphenyM-yK2S)- { [2-tert^ 

tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-propionic acid methyl ester. A solution of 
this ester (0.065 g, 0.094 mmol) in THF (3.0 mL) was treated with LiOH (0.016 g, 0.378 
mmol) by general procedure I to afford 0.051 gof the title compound 3-biphenyI-4-yl-(2S)- 
{[2-tert-butylcarbamoyl-7-(4-tri^ 
(3S)-carbonyl]-amino}-propionic acid as a white solid. 

LCMS: 674 (M+l) + . ! H NMR (CDC1 3 ) 87.54 [d, 2 H], 7.44 [d, 2 H], 7.36 [d, 2 H], 
7.33-7.25 [m, 3 H], 6.99 [d, 1 H], 6.93-6.85 [m, 3 H], 6.69 [d, 2 H], 6.58 [s, 1 H], 5.01 [bs, 2 
H], 4.83 [s, 2 H], 4.76 [m, 1 H], 4.53 [m, 1 BQ 9 4.14 [q, 2 H], 3.19 [d, 1 H], 3.03 [m, 1 Hj, 
2.87 [q, 2 H], 1.27 [s, 9 H]. 

Example 69 

(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethykarbamoyl)-7K4-triflu 
dihydro-lH-isoquinoIine-2-carboxylic acid isobutyl ester 

A solution of 3-biphenyl-4-yl-(2S)-{[7-(4-trifluoromethyl-ben2yloxy)-l,2,3 
te1xahydro-isoquinoline^3S)-carbonyl]-amino}-propionic acid methyl ester hydrochloride 
(0.060 g, 0.095 mmol, prepared by deprotection of (3S)-(2-biphenyl-4yl-(lS> 
methoxycarbonyl-ethylcarbamoyl)^ 

isoquinoline-2-carboxylic acid tert-butyl ester with HCl/dioxane, 4.0 M) in DCM (3.0 mL) 
was reacted with isobutyl chloroformate (0.026 g, 0.198 mmol), and TEA (0.050 mL, 0.575 
mmol) as described in general procedure K. The crude compound was purified by flash 
column chromatography on silica gel using CHCl 3 /hexanes 1:1 as the mobile phase to give 
0.060 g of (3S)-(2-biphenyl-4-yl-(lS)-^ 

benzyloxy)-3,4-dihydro-lH-isoquinoline-2-carboxyhc acid isobutyl ester methyl ester. A 
solution of this ester (0.060 g, 0.087 mmol) in THF (3.0*mL) was treated with LiOH (0.015 g, 
0.348 mmol) by general procedure I to afford 0.051 g of the title compound (3S)-(2-biphenyl- 
4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4-trifluoromethyl-benzyloxy)-^ 
isoquinoline-2-carboxylic acid isobutyl ester as a white solid. 
LCMS: 674 (M+l) + . 
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Example 70 

(3S)-(2-Biphenyl-4-yl-(lS)-methoxycarbonyl-e 
isoquinoline-2-carboxylic acid tert-butyl ester 

To a solution of (3^-7-hydroxy-3,4-dihydro-lH4soquinol^ acid 2- 

tert-butyl ester (5.00 g, 17.05 mmol), 2-biphenyl-4-yl-(liS)-methoxycarbonyl-ethyl-- 
ammonium chloride (1.0 eq., 4.97 g, 17.05 mmol), and HBTU (1.2 eq., 7.76 g, 20.46 mmol) 
in anhydrous DMF (170 mL) was added DBEA (2.5 eq. % 7.42 mL, 42.62 mmol) according to 
General Procedure A. Flash column chromatography (40-70 % EtOAc in hexanes) tafforded 
7.55 g of the title compound as a white solid. 

LCMS:531(M+1) + . 

Example 71 

(3S)-(2-Biphenyl-4-yl-(lS)-methoxycarbon^ 
phenoxy)-3 ,4-dihydro- 1 H-isoquinoline-2-carboxylic acid 

To a solution of (3jS)<2-biphenyl-4-yl-(l^-methoxycarbonyl-ethylcaTbamoyl)-7- 
hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester (0.2 g, 0.38 mmol), 
4-(trifluoromethyl)phenylboronic acid (2.8 eq.> 0.2 g, 1.05 mmol), cupric acetate (1.02 eq., 70 
mg, 0.39 mmol) and Ig of powdered 4-angstrom molecular sieves in 4 mL anhydrous CH2CI2 
was added along with triethylamine (3.8 eq., 0.2 mL, 1.44 mmol), as described in General 
Procedure G. The crude product was purified by flash column chromatography on silica gel, 
with CH2CI2 as eluent, to afford (3S)-(2-biphenyl4-yl-(lS)-metho 
ethylcarbamoyl)-7^4-trifluoromethy 

acid tert-butyl ester. The ester was subsequently saponified according to General Procedure C 
to yield the title compound, (3S)-(2-biphenyl-4-yl-(lS)-methoxycarbonyl-ethylcarbamoyl)-7- 
(4-1rifluoromethyl-phenoxy)-3,4-d acid (100 mg). 

LCMS: 661.(M+1) + . 

Example 72 

(3S)-(2-BiphenyM-yl-(l S)-carbox 
lH-isoquinoline-2-carboxylic acid isobutyl ester 

To a solution of Example 70 (0.2 g, 0.38 mmol), 4 tert-butyl phenylboronic acid (3.0 
eq., 0.2 g, 1.15 mmol), cupric acetate (1.02 eq, 70 mg, 0.39 mmol) and 1 g of powdered 4- 
angstrom molecular sieves in 4 mL anhydrous CH2CI2 was added triethylamine (3.8 eq., 0.2 
mL, 1.44 mmol), as described in General Procedure G. The crude product was purified by 
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flash column chromatography on silica gel, with CH2CI2 as eluent, to afford the (3S)-(2- 
biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4-tert-bu^ 

isoquinoline-2-carboxylic acid tert-butyl ester which was deprotected according to the 
general procedure N to give 3-biphenyl-4-yl-(2S)-{[7«(4-tert-butyl-phenoxy)-l,2,3 J 4- 
tetrahydro-isoquinoline-(3S)-carbonyl]-amino} -propionic acid methyl ester hydrochloride 

(0.1 g). 

The above compound (0.1 g, 0.17 mmol) was reacted with isobutyl chloroformate 
(0.070 g, 0.51 mmol), and TEA (0.086 mL, 0.85 mmol) as described in general procedure K. 
The crude compound was purified by flash column chromatography on silica gel using 30% 
ethyl acetate in hexanes as the mobile phase to give 0.060 g of (3S)-(2-biphenyl-4-yl-(l S)- 
methoxycarbonyl-ethylcarbamoyl)-7-^ 

carboxyiic acid isobutyl ester. A solution of this ester (0.060 g, 0.090 mmol) in THF (3.0 
mL) was treated with LiOH (0.01 1 g, 0.27 mmol) by general procedure I to afford 0.051 g of 
the title compound as a white solid. 

LCMS: 650 (M+l) + . *H NMR (DMSO-de) 5 12.7 [s, 1 H], 7.61 [d, 2 H], 7.53 [d, 2 
H], 7.43 [d, 2 H], 7.37-7.34 [m, 3H], 7.20 [d, 2 H], 7.15-7.12 [m, 1 H], 6.88 [d, 2 H], 6.78 [d, 
2 HQ, 4.80 [m, 1 H], 4.55 [m, 2 H], 4.36 [m, 2 H], 3.82 [m, 1 H], 3.65 [m, 1 H], 3.34 [s, 3H], 
3.06-3.02 [m, 2 H], 1.26 [s, 9 H], 0.88 [d, 2H], 0.70 [d, 3H]. 

Example 73 

7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2-(4-phenoxy-phenyl)-eth^ 
dihydro-lH-isoquinoline-2-carboxylic acid isobutyl ester 

7-Hydroxy-3,4-dihydro-lH-isoquinoline-2,(3S)-dicarboxylic acid 2-tert-butyl ester 3- 
methyl ester (2.68 g, 8.7 mmol) in DCM (15 mL) was treated with copper acetate (3.17 g, 
17.4 mmol), 4-tert-butylphenylboronic aci d (4.65 g, 4.8 mmol), and TEA (7.32 mL, 52.2 
mmol) by the general procedure G. The crude product was purified by flash column 
chromatography on silica gel using hexanesrEtOAc (70:30) to give 1.2 g of 7-(4-tert-butyl- 
phenoxy)-3,4-dihydro-lH-isoquinoline-2,3-dicarboxyhc acid 2-tert-butyl ester 3-methyl ester 
which was deprotected using general procedure N to give 7-(4~tert-butyl-phenoxy)-l, 2,3,4- 
tetrahydro-isoquinoline-(3S)-carboxylic acid methyl ester hydrochloride salt (0.99 g). 

0.99 g (2.9 mmol) of above hydrochloride salt was reacted with 0.4 g (2.9 mmol) of 
isobutyl chloroformate as described in general procedure K; Evaporation of the solvent 
followed by column chromatography using 7:3 hexane and ethyl acetate gave LI g of the 
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methyl ester which was hydrolyzed as described in general procedure I to give 1.17 g of 7-(4- 
tert-butyl-phenoxy)-3,4-dihydro-lH-isoquinoline-23S-dicarbo acid 2-isobutyl ester. 
LCMS 426(M+1) + 

The above acid (0.5 g, 1.1 mmol) was reacted with 0.27 g (1.1 mmol) of 2S-amino-3- 
(4-hydroxy-phenyl)-propionic acid methyl ester as described in general procedure A. The 
crude product was purified by flash column chromatography on silica gel using 3:2 
hexane/ethyl acetate as an eluents, to afford 1.1? g of 7-(4-tert-butyl-phenoxy)-(3S 
hydroxy-phenyl)-(l S)-methoxycart ^ 
carboxylic acid isobutyl ester as a white solid. 

LCMS: 603 (M+l) + 

50 mg (0.083 mmol) of above compound was reacted with 30 mg (0.24 mmol) of 
phenyl boronic acid as described in procedure G. Column chromatography using DCM as an 
eluent gave the ester which was hydrolyzed as described in general procedure I to give 20 
mg of title compound as a white solid. 

LCMS 665 (M+l) + 

Example 74 

3-Biphenyl-4-yl-(2S)-{[7-(4-tert 

isoquinoline-(3 S)-caibonyl]-amino} -propionic acid 

100 mg (0.17 mmol) of 3-biphenyl-4-yl-(2S)-{[7-(4-tert-butyl-phenoxy)-l ,2,3,4- 
tetrahydro-isoquinoline-(3&)-carbonyl]-amino}-propionic acid methyl ester hydrochloride 
(prepared as described in example 72) was reacted with 28.5 mg (0.19 mmol) of cyclopentyl 
acetyl chloride as described in general procedure J. Evaporation of the solvent followed by 
column chromatography using 7:3 hexane/ethyl acetate gave 110 mg of the methyl ester 
which was hydrolyzed as described in general procedure I to give 107 mg of the title 
compound as a white solid. 

LCMS 659 (M+l) + - 

Example 75 

(3S)-(2-BiphenyM-yl-(l S)^arboxy-eth^ 
isoquinoline-2-carboxylic acid tert-butyl ester 

A solution of 7-hydroxy-3,4-dihydro-lH-isoquinoline-2,3-(3S)-dicarboxyhc acid 2- 
tert-butyl ester (2.00 g, 6.80 mmol) in DMF (8.0 mL) was treated with (2S)-amino-3-(4- 
bromo-phenyl)-propionic acid methyl ester hydrochloride (2.20 g, 7.50 mmol), HBTU (2.54 
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g, 6:70 mmol), and DIEA (4.25 mL, 23.80 mmol) via the general procedure A. The crude 
product was purified by flash column chromatography on silica gel using CHCI3 as the 
mobile phase to give 2.20 g of (3S)-[(2S)-(4-bromo-phenyl)-l-methoxycarbonyl]-7-hydroxy- 
3,4-dihydro-lH-isoquinoline-2-carboxyhc acid tert-butyl ester. 

A solution of (3S)-[(2S)-(4-bromo-phenyl)-l-methoxycarbonyl]r7-hydroxy-3 > 4- 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester (1.60 g, 2.99 mmol) in DCM (25 
mL) was treated with copper acetate (0.817 g, 4.499 mmol), 4-tert-butylphenylboronic acid 
(1.33 g, 7.497 mmol), and TEA (2.09 mL, 14.995 mmol) by the general procedure G. The 
crude product was purified by flash column chromatography on silica gel using 
hexanes/EtOAc (70:30) to give 0.250 g of 3(S)-[(2S)-(4-bromo-phenyl)-l-methoxycarbonyl]- 
7-(44ert-butyl-phenoxy)-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester. 

To (33)-[(2S)-(4-bromo-phenyl)-l-methoxyc^ 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester (0.250 g, 0.414 mmol) was added 
HCl/dioxane (4.0 M, 10 mL) and the solution was stirred at rt for 1 h. The solution was 
concentrated under reduced pressure to give the corresponding amine as white solid. To this 
was added DCM (10 mL) and cyclopentylacetyl chloride (52 mg, 0.354 mmol) and TEA 
(0.140 mL, 0.993 mmol). The reaction was stirred for 30 min and concentrated under 
reduced pressure. The crude product was purified by flash column chromatography on silica 
gel using hexanes:EtOAc(70:30) to give 0.150 g of 3-(4-bromo-phenyl)-(2S)-{[7-(4-tert» 
butyl-phenoxy)-2-(2-cyclopentyl-ace^ 
amino }-propionic acid methyl ester. 

A solution of 3-(4-bromo-phenyl)-(2S)-{[7-(4-tert-butyl-phenoxy)-2-(2-cyclopentyl- 
acetyl)-l 5 2,3,4-tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-propionic acid methyl ester 
(0.160 g, 0.20 mmol) in toluene (3.0 mL) was treated with 3-chloro-4-fluoro-phenylboronic 
acid (62 mg, 0.353 mmol), Pd(PPh 3 ) 4 (35 mg), and Na 2 C0 3 (0.500 mL) by the general 
procedure D. The crude product was purified by flash column chromatography on silica gel 
using HexanesrEtOAC (80:20) to give 0.120 g of (2S)-{[7-(4-tert-butyl-phenoxy)-2-(2- 
cyclopentyl-acetyl)-l,2,3,44etrahydro-isoq 

fluoro-biphenyl-4-yl)-propionic acid methyl ester which was hydrolyzed according to the 
general procedure I to give 0.105 g of the title compound as a white solid. 

LCMS 71 1 (M + 1) + * 'H NMR (CDC1) 5 7.54 [d, 1 H], 7.47 [d, 1 H], 7.308 [m, 5 H], 
7.16-7.04 [m, 3 H], 6.85 [m, 4 H], 6.67 [s, 1 H], 5.22 [m, 1 H], 4.82-4.66 [m, 2 H], 4.55-4.42 
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[m, 2 H], 4.08 [d, 1 H], 3.40-3.29 [m, 1 H], 3.12-2.87 [m, 2 H], 2.42-2.16 [m, 2 H], 1.77 [m, 
2 H], 1.59-1.48 [m, 4 H], 1.26 [s, 9 H], 1.07 [m, 2 H]. 



Example 76 

3-BiphenyM-yl-(2S)-{[2-^ 

tetrahydro-isoquinoline-(3S)-carbonyl]-amm^ acid 

0.1 g (0.17 mmol) of 3-biphenyl-4-yl-(2S)-{[7-(4-tert-butyl-phenoxy)-l,2 5 3,4- 
tetrahydro-isoquinoline-(3S)-carbonyl]-araino}-propionic acid methyl ester hydrochloride 
(prepared in example 72) in DCE was reacted with isobutyraldehyde (0.024 g, 0.34 mmol), 
glacial acetic acid (0.03 g, 0.51 mmol) and sodium triacetoxyborohydride (0.089 g, 0.42 
mmol) according to general procedure E. The crude compound was purified by flash column 
chromatography on silica gel using 75% ethyl acetate in hexanes as the mobile phase to give 
0.070 g of 3-biphenyl-4-yl-(2S)-{[7-^ 
isoquinoline-(3S)-carbonylamino}-propionic acid methyl ester. 

A solution of this ester was hydrolyzed by general procedure I to afford 0.065 gof the 
title compound 3-biphenyl-4-yl-(2S)-{[2-(2,2-dim 

benzyloxy)-l^,3,4-tetrahydro-isoqum acid as a white 

solid. 

LCMS:606(M+1) + 
Example 77 

3-BiphenyW-yl-(2S)-{[7-(4-tert-butyl-phenoxy)-2-(propane-2-sulfo^ 
isoquinoline-(3S)-carbonyl]-amino} -propionic acid 

0.1 g (0.17 mmol) of 3-biphenyl-4-yl-(2S)-{[7-(4-tert-butyl-phenoxy)-l,2,3,4- 
tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-propionic acid methyl ester hydrochloride (as 
prepared in example 72) in DCM was reacted with isopropylsulfonyl chloride (0.024 g, 0.17 
mmol), and pyridine (0.134 g, 1.7 mmol) according to general procedure F. The crude 
compound was purified by flash column chromatography on silica gel using 40% ethyl 
acetate in hexanes as the mobile phase to give 0.060 g of 3-biphenyl-4-yl-(2S)-{[7-(4-tert- 
butyl-phenoxy)-2-(propane-2-su^^ 

amino} -propionic acid methyl ester which was hydrolyzed according to the general procedure 
I to afford 0.065 g of the title compound. 
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Example 78 

3-Biphenyl-4-yl-(2S)- { [2^iimethylcarbamoy 
tetrahydro^soquinoline-(3S)-caA^ acid . 

To a stirring solution of 46 mg (0.074 mmol) of 3-biphenyl-4-yl-(2S)-{[7-(4- 
trifluoromethyl-ben2yloxy)-l,2,3^ 

acid hydrochloride (as prepared in example 66) in 2mL of dry CH3CN was added N- 
isopropyl-a-bromoacetamide (1.2eq. O.088mmol, 15.9 mg) and anhydrous potassium 
carbonate (3.0eq., 0.22mmol, 31mg) and the resultant mixture heated at reflux for 4-8 hours, 
then cooled and concentrated. The crude residue was placed directly atop a silica gel column 
and eluted with ethyl acetate/hexanes to furnish 25 mg of the 3-biphenyl-4-yl-(2S)- 
{(isopropylcarbamoyl-methyl)-^ 

isoquinoline-(3S)-carbonyl]-aimno}-propionic acid methyl ester. 
LCMS 674 (M+l) + . 

This ester was saponified according to general procedure C to afford 24 mg of the title 
compound as a white solid. 
LCMS 660(M + 1) + . 

Example 79 

3-Biphenyl-4-yl-(2S)- { [6-(4-tert-butyl-phenoxy)-2-(2-cyclopentyl-acetyl)-l ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}-propionic acid 

6-Hydroxy-3,4-dihydro-lH-isoquinoline-2,3-dicarboxyhc acid 2-tert-butyl ester 3- 
methyl ester (0.5 g, 1.62 mmol) in DCM (15 mL) was treated with copper acetate (0.59 g, 
3.3 mmol), 4-tert-butylphenylboronic acid (0.87 g, 4.8 mmol), and TEA (l.OmL, 7.9 mmol) 
by the general procedure G. The crude product was purified by flash column 
chromatography on silica gel using Hexanes:EtOAc (70:30) to give 0.35 g of 6-(4-tert-butyl- 
phenoxy)-3,4-dihydro-lH-isoquinoline-2,3-dicarboxylic acid 2-tert-butyl ester 3-methyl ester 
which was deprotected using general procedure N to give 6-(4-tert-butyl-phenoxy)-l^,3,4- 
tetrahydro-isoquinoline-(3S)-carboxylic acid methyl ester hydrochloride salt (0.27 g). 

270 mg (0.79 mmol) of above hydrochloride salt was reacted with 128 mg (0.87 
mmol) of cyclopentyl acetyl chloride as described in general procedure J. Evaporation of the 
solvent followed by column chromatography using 7:3 hexane and ethyl acetate gave 296 mg 
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of the methyl ester which was hydrolyzed as described in general procedure I to give 221 mg 
of the title compound as a white solid. LCMS 450 (M + 1) + 



100 mg (0.22 mmol) of above acid was reacted with (2S)-amino-3-biphenyl-4-yl- 
propionic acid methyl ester (59.7 mg, 0.22 mmol) as described in general procedure A. The 
crude material was subjected to column chromatography using 10% ethyl acetate in hexane to 
afford the ester, which was hydrolyzed as described in general procedure C to afford 1 13 mg 
of the title compound as a white solid. 

LCMS: 659 (M+l) + 

Example 80 

3-Biphenyl-4-yl-2-{[7-[2-(4-ter^^ 

tetrahydro-isoqiunoline-(3S)-carbonyl}-amino}-propionic acid 

0.1 g (0.17 mmol) of (3S)-(2-biphenyl-4-yl-(lS)-methoxycarbonyl-ethylcarbamoyl)- 
7-hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester ( example 70), 4- 
tert-butylphenethyl alcohol (0.047 g, 0.25 mmol) and triphenylphospine on polystyrene (0.25 
g, 0.25 mmol) in DCM at -20 °C was added DIAD (0.05 g, 0.25 mmol) according to general 
procedure M. The crude compound was purified by flash column chromatography on silica 
gel using 30% ethyl acetate in hexanes as the mobile phase to give (3S)-(2-biphenyl-4-yl- 
(1 S)-methoxycarbonyl-ethylcarbam 

isoquinoline-2-carboxylic acid tert-butyl ester (0.044 g) which wa&deprotected according to 
the general procedure N to give 3-biphenyl-4-yl-(2S)-({7-[2-(4-tert-butyl-phenyl)-ethoxy]- 
l,23 ? 4-tetrahydro-isoquinoline-(3S)-carbonyl}-amino)-prop acid methyl ester (37 mg). 

The above compound (37 mg, 0.062 mmol), cyclopentylacetyl chloride (10.9 mg, 
0.075 mmol) in DCM (2 ml) was added TEA (31.6 mg, 0.31 mmol) according to the general 
procedure J. The crude product was purified by flash column chromatography on silica gel 
using hexanes: EtOAc (70:30) to give ester which was hydrolyzed according to general 
procedure I to afford 0.030 g of the title compound. 

LCMS: 688 (MH) + . J H NMR (DMSO-de) 7.61 [m, 2 H], 7.51-7.41 [m, 4 H], 7.35- 
7.29 [m, 3 H], 7.19-7.1 1 [m, 4H], 7.01 [m, 1 H], 6.75-6.66 [m, 2 H], 5.10 [m, 1 H], 4.69-4.57 
[m, 2 H], 4.36 [Br s, 1 H], 4.26-4.19 [m, 1 H], 4.09-3.97 [m, 2 H], 334 [d, 4H], 3.06-2.81 [m, 
4 H], 2.44 [d, 1 H], 2.18-2.01 [m, 2H], 1.73-0.93[m, 15H]. 
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Example 81 

3-Biphenyl-4-yl-(2S)-{[7-(4-ter^ 
amino} -propionic acid 

100 mg (0.17 mmol) of (3S)-biphenyl-4-yl-2-{[7-(4-tert-butyl-phenoxy)-l,2^ 
tetrahydro-isoquinoline-(3S)-caA^ acid methyl ester hydrochloride 

(from example 72) in 2 ml of DCM was added bromoacetic acid anhydride (50 mg, 0.2 
mmol) and stirred at rt for 20 min. To this reaction mixture pyrrolidine (0.060 g, 0.85 mmol) 
was added and allowed to react overnight at room temperature. The crude compound was 
purified by flash column chromatography on silica gel using 70% ethyl acetate in hexanes as 
the mobile phase to give 0.040 g of the methyl ester which was hydrolyzed by the general 
procedure I to afford 0.030 g of the title compound as solid. 

LCMS: 661 (M+l) + . ! H NMR (DMSO-de) 7.63-7-61 [m, 2 H], 7.55-7.50 [m, 2 H], 
7.38-7.33 [m, 2 H], 7.18-7.10 [m, 6H], 6.91-6.85 [m, 3 H], 6.75 [m, 1H], 5.00 [m, 1 H], 4.50- 
4.44 [m, 4 H], 3.34 [Br s, 6H], 3.12-3.03 [m, 4 H], 2.05-1.91 [m, 4H], 1.26[s, 9H]. 

Example 82 

7-(4-tert-Butyl-phenoxy)-(3S 

ethylcarbamoyl}-3 5 4-dihydro-lH-isoquinoline-2-carboxylic acid isobutyl ester 

51 mg (0.5 mmol) of 7-(4-tert-butyl-phenoxy)-(3S)-[2-(4-hydroxy-phenyl)-l- 
methoxycarbonyl-etylcarbamoyl]-3,4-dihydro-lH-isoquinoline-(2S)-carboxylic acid isobutyl 
ester (prepared in example 73, step 3), 3,3-dimethylbutyl alcohol (0.051 g, 0.5 mmol) and 
triphenylphospine on polystyrene (0.5 g, 0.5 mmol) in DCM at -20 °C was added DIAD (0.1 
g, 0.5 romol) according to general procedure M. The crude compound was purified by flash 
column chromatography on silica gel using 30% ethyl acetate in hexanes as the mobile phase 
to give 0.053 g of the methyl ester. A solution of this ester (0.053 g, 0.077 mmol) in THF 
(3.0 mL) was treated with LiOH (0.009 g, 0.23 mmol) by general procedure I to afford 0.040 
g of the title compound. 

LCMS: 674 (M+l) + . 

Example 83 

3-Biphenyl-4-yl-(2S)- { [7-(4-tert-butyl-phenyl)-2-(2-cyclopentyl-acetyl)- 1 ,2 ,3,4-tetrahydro- 
1 isoquinoline-(3S)-carbonyl]-amino} -propionic acid 



193 
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To a stirring solution of 0.5 g (0.94 mmol) of (3S)-(2-biphenyl-4-yl-(lS)- 
methoxycarbonyl-eth^ acid 
tert-butyl ester (example 70) was deprotected according to general procedure N to give 438 
mg of 3«biphenyl-4-yl-(2S)-[(7-hydroxy-l,2,3 ,4-tetrahydro-isoquinoline-(3S)-carbonyl)- 
amino]-propionic acid methyl ester hydrochloride salt 

To a stirring solution of the above compound (438 mg, 0.94 mmol) in a mixture of 
ethyl acetate and saturated NaHC0 3 (1: 1) was added 151 mg (1.0 mmol) of cyclopentyl- 
acetyl chloride at 0 °C. The reaction mixture was warmed to rt and stirred for another 2 h. 
The organic layer was separated and washed with water and brine, followed by evaporation 
of the solvent, to give 500 mg of 3-biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7- 
hydroxy- l,23,44etrahydro-isoqum^ acid methyl ester. 

To a stirring solution of above phenol (500 mg, 0.95 mmol), NEt 3 (1 87 mg, 1 .85 
mmol) and DMAP (cat) in DCM (5 ml) was added trifluoromethylsulfonic anhydride at 0 °C. 
The stirring was continued for another 30 min then 10 ml of DCM was added. The reaction 
mixture was washed with saturated citric acid, water and brine then dried over anhydrous 
Na 2 S04. Filtration followed by evaporation of the solvent under vacuum gave 528 mg of the 
triflate, which was used for the next step without purification. 

The above triflate (250 mg, 0.37 mmol), 4-tert-butyl phenyl boronic acid (140 mg, 
0.74 mmol), Pd(PPh 3 ) 4 (42 mg, 0.037 mmol) and 0.75 ml of 2NNa 2 C0 3 were taken in 10 ml 
of toluene and degassed with nitrogen for 15 min. The reaction mixture stirred over night at 
90 °C then usual work up and purification as described in procedure D gave the ester which 
was hydrolyzed as described in general procedure C to afford 100 mg of the title compound 
as a white solid. 

LCMS:643(M+1) + . 

By analogous methods to those described above the following Examples were 
synthesized. 



Example 


Name 


LC/MS 


84 


3-Biphenyl-4-yl-(2S)-{[7-(4-trifluoromethyl-benzyloxy)- 
1 ,2,3,4-tetrahydro4soqumolme-(3S)-carbonyl]-amino} - 
propionic acid 


575 
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85 


(3S)-[l-Caiboxy-(2S)-(2 , -phenoxy-biphenyl-4-yl)- 
ethylcaitamoylj-T^-tiifluoromethyl-ber^loxy^S^- 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


767 


86 


3-(2'-Phenoxy-biphenyl-4-yl)^^ 

benzyloxy)-l,2,3,4-tetrahydro-isoquinoliiie-(3S)-carbonyl]- 
amino } -propionic acid 


667 


87 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7- 
hydroxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid 
tert-butyl ester 


517 


88 


3-Biphenyl-4-yK2S)-{[2-(2^-dimethyl-propionyl)-7-(4- 
trifluorometbyl-beiizyloxy)-1^3,4-tetrahydro-isoqiiinoline- 
(3S)-carbonyl]-amino}-propionic acid 


659 


89 


(2S)-{[2-Acetyl-7-(4-trifluoromethyl-benzyloxy)-l ? 2,3,4- 
tetrahydro-isoqiiinoline-(3S)-carbonyl]-amino}-3-biphen 
4-yl-propionic acid 


617 


90 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
trifluoromethyl-beiizyloxy)-3 J 4-dihydro-lH-isoquinoline- 
2-carboxylic acid isopropyl ester 


661 


91 


3-Biphenyl-4-yl-(2S)-{[2-phenylacetyl-7-(4- 
trifluoromethyl-ben2yloxy)-l,2,3,4-tetrahydro-isoquinoline- 
(3S)-carbonyl]-amino}-propionic acid 


693 


92 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl>7-(4- 
trifluoromethyl-ben2yloxy)-3,4-dihydro- 1 H-isoquinoline- 
2-carboxylic acid methyl ester 


633 


93 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
trifluoromethyl-benzyloxy)-3 ,4-dihydro- 1 H-isoquinoline- 
2-carboxylic acid ethyl ester 


647 


94 


7-Benzyloxy-(3R)-(2-biphenyl-4-yl-(lR)-carboxy- 
ethylcarbamoyl)-3,4-dihydro-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


607 


95 


7-Benzyloxy-(3R)-(2-biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-3,4-dihydro-lH4soqiiinoliiie-2-carboxylic 
acid tert-butyl ester 


607 
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96 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl>7-(4- 

trifluoromethyl-phenoxy)-3,4-^ydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


661 


97 


(3S)-(2-Biphenyl-4-yl-(lS)-caiboxy-ethylcarbamoyl)-7- 

ethoxy-3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert- 
butyl ester 


545 


98 


3-Biphenyl-4-yl-(2S)-{[2-(4-chloro-benzoyl)-7-(4- '~ 

trifluoromethyl-benzyloxy>U,3,4-teti^ydro-isoquinoline- 
(3S)-carbonyl]-amino} -propionic acid 


713 


99 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 

trifluoiomethoxy-phenoxy)-3 5 4-<iihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


677 


100 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(3- 

chloro-4-fluoro-phenoxy)-3,4-dihydro-lH-isoqumoIine-2- 
carboxylic acid tert-butyl ester 


645 


101 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 

cMoro-phenoxy)-3,4-dmydro-lH-isoqiiinoline-2-carboxyUc 
acid tert-butyl ester 


627 


102 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 

cyano-phenoxy)-3Adibydro-m-isoquinoline-2-carboxylic 
acid tert-butyl ester 


618 


103 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
methoxy-phenoxy)-3,4-diliydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


623 


104 


(3R)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 

trifluorome1hyl-phenoxy)-3,4-dmydro-lH-isoquinolirie-2- 
carboxylic acid tert-butyl ester 


661 


105 


3-Biphenyl-4-yl-(2S)-{[2-cyclopropanecarbo-nyl-7-(4- 

trifluoromethyl-benzyloxy)-l,2,3Atetrahy(fro-isoquinoline- 
(3S)-carbonyl]-aniino}-propionic acid 


643 


106 


3-Biphenyl-4-yl-(2S)-{[2-cyclobutanecarbonyl-7-(4- 

oifluoromethyl-benzyloxy)-1^3>tetrahy(lro-isoquinoline- 
[3 S)-carbonyl]-amino} -propionic acid 


657 
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107 


3-Biphenyl-4-yl-(2S)-{[2-cyclopentanecaibonyl-7-(4- 
trifluorome%l-benzyloxy)-l^,3,4-tetrahydro-isoquinoline- 
(3S)-carbonyl]-amino}-propionic acid 


671 


108 


3-Biphenyl-4-yl-(2S)-{[2-cyclohexanecarbonyI-7-(4- 
trifluoromethyl-bei^ 
(3S)-carbonyl]-airuno}-propioiuc acid 


685 


109 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7- 
isopropoxy-3,4-dihydro-lH-isoquinoline-2-carboxyK^ acid 
tert-butyl ester 


559 


110 


(3R)-(2-Biphenyl-4-yl-(lR)-carboxy-ethylcarbamoyl)-7-(4- 
trifluorome%l-phenoxy)-3,4^ycko-lH4soquinoline-2- 
carboxylic acid tert-butyl ester 


661 


111 


(3S)<2-Biphenyl-4-yl-(lS)^arboxy-ethylcarbamoyl)-7-(3- 
methyl-butoxy)-3,4-dihydro-lH-isoqiunoline-2-carboxy^^ 
acid tert-butyl ester 


587 


112 


3-Biphenyl-4-yl-(2S)-{[2-diinethylcarbainoyl-7-(4- 
trifluorome%l-benzylo^ 
(3S)-carbonylJ-ammo}-propionic acid 


646 


113 


3-Biphenyl-4-yl-(2S)-{[2-diethylcarbamoyl-7-(4- 
trifluoromethyl-bei^ 

(iaj-carbonylj-amino} -propionic acid 


674 


114 


3-Biphenyl-4-yl-(2S)-{[2-(pipendine-l-carbonyl)-7-(4- 
trifluoromethyl-benzyloxy)4,23,4-telrahydro4soquinoline- 
(3S)-carbonyl]-amino}-propiomc acid 


686 


115 


3-Biphenyl-4-yl-(2S)-{[2-diisopropylcarbamoyl-7-(4- 
trifluoromethyl-bei^ 

(3S)-carbonyl]-amino}-propiouic acid 


702 


116 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl>7-(4- 

trifluoromethyl-beiizyloxy)-3,4-dihydro-lH-isoquinoline- 
2-carboxvlic arid allvl e<itpr 

** w>fik y avxvi cull y x wo lci 


659 


117 


3-Biphenyl-4-yl-(2S>{[2-cycloheptanecarbonyl-7-(4- 
trifluoromethyl-benzyloxy)-l,23,4-tetrahydro-isoquinoline- 
(3S)-carbonyl]-amino}-propionic acid 


699 
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118 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
trifluoromethyl-benzyloxy)-3,4-dihydro-lH-isoquinoline- 


675 


119 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
trifluoromethyl-phenoxy)-l,23,4-tetr^ydro-isoquinoline- 

^oo^-carDonyij-aiiiino|-piAjpi^ acia 


671 


120 


(3S)-(2-Biphenyl-^yl-(lS)-carboxy-efhylcarbamoyl)-7-(2- 

trifluoromethyl-pheno^ 

carooxyuc acia tert-Dutyi ester 


661 


121 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7- 
(3 ,4-difluoro-phenoxy)-3 ,4-dihydro- 1 H-isoquinoline-2- 
carooxyuc acia leir-Duiyi ester 


629 


122 


(3S)-[l-Caiboxy-(2S)-(4-hydroxy-phenyl)- 
ethylcarbamoyl]-7-(4-trifluoromethyl-phenoxy)-3,4- 
Qiny aro- 1 n-iso qumoime-z-carDOxy nc acid tert- butyl ester 


601 


123 


(3S)-[2-(4-Benzyloxy-phenyl)-(lS)-carboxy- 
ethylcaibamoyl]»7-(4-trifluoromethyl-phenoxy)-3^ 
dihydrb-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


691 


124 


(3S)-{(lS)-Carboxy--2-[4-(4-trifluoromethyl-phenoxy)- 
phenyl]-ethylcarbamoyl}-7-(4-tri^ 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


745 


125 


(3S)-{(lS)-Carboxy-2-[4-(3-chloro-4-fluoro-phenoxy)- 
phenyl]-ethylcarbamoyl}-7-(4-trifluoromethyl-henoxy)-3,4- 
(iihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


729 


126 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(2- 
fluoro-benzyloxy)-l 3 2,3,4-tetrahydro-isoquinoline-(3S)- 
carDonyijrammOj'-propionic acia 


635 


127 


3-Biphenyl-4-yl-(2S)-{[7-(4-chloro-benzyloxy)-2-(2» 
cyclopentyl-acetyl)-l 5 2,3,4-tetrahydro-soquinoline-(3S)- 
carboiivll-aniinol-oroT}ioiiic acid 


651 


128 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
isopropyl-ben2yloxy>l,2^,44etrahydro4soquinoline-(3S)- 
caibonyl]-amino} -propionic acid 


659 
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129 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7- 
phenethyloxy-l,23,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


631 


130 


3-Biphenyl-4-yl-(2S)-({2-(2-cyclopentyl-acetyl)-7-[2-(4- 
methoxy-phenyl)-ethoxy]- 1 ,2,3,4-tetrahydro-isoquinoline- 
(3S)-carbonyl} -amino)-propionic acid 


661 


131 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(3- 
phenyl-propoxy)- 1 ,2;3,4-tet]^ydro-isoquinoline-(3S)- 
carbonyI]-amino} -propionic acid 


645 


132 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
methoxy-benzyloxy)-l,23 5 44etrahydro-isoquinoline-(3S)- 
carbonylj-amino} -propionic acid 


647 


133 


3-Biphenyl-4-yl-(2S)-{[2^ 

difluoro-benzyloxy)-l > 2,3,4-tetrahydro-isoquinoline-(^ 
carbonyl]-amino} -propionic acid 


653 


134 


(3S)-(2-Biphenyl-4-yl-(lS)-caiboxy-ethylcarbamoyl)-7- 
(3 J 5-bis-trifluoromethyl-phenoxy)-3 ? 4-dihydro-lH- 
isoquinoline-2-carboxyIic acid tert-butyl ester 


729 


135 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
butyl-ben2yloxy)-3Adihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


663 


136 


(3S)-(2-Biphenyl-4-yl-(lS>carboxy-ethylcarbamoyl)-7-[2- 
(2-methoxy-phenyl)-l-methyl-ethoxy]-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert-butyl ester 


665 


137 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-[(4- 
chloro-phenyl)-phenyl-methoxy]-3 9 4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert-butyl ester 


717 


138 


7-[2-(4-Ben2yloxy-phenyl)-ethoxy]-(3S)-(2-biphenyl-4-yl- 
(lS)-carboxy-ethylcarbamoyl)-3,4-dihydro-lH- 
isoquinoune-z-carooxyuc acia ten-outyi ester 


'727 


139 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7- 
(naphthalen-2-ylmethoxy)-l,2,3,4-tetrahydro-isoquinoline- 
(3S)-carbonyl]-amino}-propioiiic acid 


667 



199 



140 


3-Biphenyl-4-yl-(2S>{[7-(2-chloro-6-fluoro-ben2yloxy)-2- 
(2-cyclopentyl-acetyl)-l,2,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino}-propionic acid 


669 


141 


3-Biphenyl-4-yl-(2S)-{[7-(4-tert-butyl-benzyloxy)-2-(2- 
cyclopentyl-acetyl)- 1 ^3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


673 


142 


3-Biphenyl-4-yl-(2S)-{[7-[2-(2-bromo-phenyl)-ethoxy]-2- 
(2-cyclopentyl-ace1yl)-1^3,4-tetrahydro-soquinoline-(3S)- 
carbonyl]-amino}-propioiiic acid 


710 


143 


(3S)-[(lS)-Carboxy-2-(3 , -chlOTO-4'-fluoro-biplienyl-4-yl)- 
ethylcarbamoylJ-7-(4-trifluoromethyl-pbenoxy)-3,4- 
dihydro-lH-isoqiiinoline-2-carboxylic acid tert-butyl ester 


713 


144 


3-Biphenyl-4-yl-(2S>{[7-(3-cyano-ben2yloxy)-2-(2- 
cyclopentyl-acetyl)-l,2,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amiiio}-propioiiic acid 


642 


145 


3-Biphenyl-4-yl-(2S)-({2-(2-cyclopentyl-acetyl)-7-[2-(4- 
fluoro-phenyl)-ethoxy]-l^,3,4-tetrahydro-isoquinoline- 
(3S)-carbonyl}-amino)-propionic acid 


649 


146 


(3S)-[(lS)-Carboxy-2-(4'-trifluoromethyl-biphenyl-4-yl)- 
ethylcarbamoyl]-7-(4-trifluoromethyl-benzyloxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


743 


147 


(3S)-[(lS)-Carboxy-2-(4'-trifluoromethoxy-biphenyl-4-yl)- 
ethylcarbamoyl]-7-( 

4-trifluorometbyl-benzyloxy)-3,4-dihydro-lH-isoquinoline- 
2-carboxylic acid tert-butyl ester 


759 


148 


(SSJ-KlS^Carboxy^-CS'-chloro^-fluoro-biphenyl^yl)- 
ethylcarbamoyl]-7-(4-trifluoromethyl-benzyloxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


727 


149 


(3S)-[2-(4'-tert-Butyl-biphenyl-4-yl)-(lS)-carboxy- 
ethylcarbamoyl]-7-(4-trifluorometb.yl-benzyloxy)-3,4- 
dihy(hx)-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


731 



200 
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150 


(SSJ-p-CS'^'-Bis-trifluoromethyl-biphenyl-^ylXlS)- 
carboxy-ethylcarbamoyl]-7-(4-trifluoromethyl-benzyloxy)- 
3,4-dihydro-lH-isoquinoline-2-carboxylic acid tert-butyl 
ester 


811 


151 


(3S)-[(lS)-Carboxy-2-(3 , -fluoro-biphenyl-4-yl)- 
e1hylcarbamoyl]-7-(4-trifluoromethyl-benzyloxy)-3,4- 
dihyc3ro-lH-isoquinoline-2-carboxylic acid tert-butyl ester 


693 


152 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-[4- 
(3,4-dichloro-benzyloxy)-benzyloxy]-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid tert-butyl ester 


781 


153 


7-Benzyloxy-(3S)-(2-biphenyl-4-yl-(lS)-carboxy- 
ethylcarbamoyl)-3,4-dihydto-lH-isoquinoline-2-carboxylic 
acid tert-butyl ester 


607 


154 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-etb.ylcarbamoyl)-7-(4- 
methyl-beri2yloxy)-3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


621 


155 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-[l- 
(4-fluoro-phenyl)-ethoxy]-3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid tert-butyl ester 


639 


156 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7- 
isopropoxy-3,4-cu^ydrc-lH-isoqiiinoliiie-2-carboxylic acid 
tert-butyl ester 


559 


157 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
me1hylsulfanyl-ben2yloxy)-1^3,4-tetrahydro-isoquinoline- 
(3S)-carbonyl]-ammo}-propionic acid 


663 


158 


-Biphenyl-4-yl-(2S)-{[2-(tert-butylcarbamoyl-methyl)-7-(4- 
trifluoromethyl-ben2yloxy)-l^,3Atetrahy(lro-isoquinolirie- 
(3S)-carbonyl]-amino} -propionic acid 


688 


159 


3-Biphenyl-4-yl-(2S)-{[2-cyclopentylcarbamoylmethyl-7- 

(4-trifluoromethyl-benzyloxy)-l,2,3,4-tetrahydro- 

isoquinoline-(3S)-carbonyl]-amino}-propionicacid 


700 
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160 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
tert-butyl-phenoxy)-3,4-dihydro-lH-isoquinoline-2- 

carDOxyuc acia leir-ouiyi cbtci. 


649 


161 


(3S)-(2-BiphenyM-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
trifluoromethyl-b enzyloxy)-3 ,4-dihydro- 1 H-isoquinoline-2- 
carooxyiic acia nexyi esier 


703 . 


162 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
rifluoromethyl-benzyloxy)-3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid 2-ethyl-hexyl ester 


731 


163 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylc^ 

trifluoromethyl-benzyloxy)^ 

carboxylic acid 4-methoxy-phenyl ester 


725 


164 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4-- 

trifluoromethyl-benzyloxy)-3,4-d^ 

carooxyiic aciu uenzyi esxer 


709 


165 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(3- 

fluoro-2-trifluoromethyl-^ 

lsoquuioinie-joo j-carDonyij-amino j -propionic acia 


703 


166 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
methoxy-3-trifluoromethyl-benzyloxy)- 1 ,2,3 ,4-tetrahydro- 
isoquinoline-(3 S)-carbonyl] -amino} -propionic acid 


715 


167 


3-Biphenyl-4-yl-(2S)-{[7-(2-chloro-5-trifluoromethyl- 
benzyloxy)-2-(2-cyclopentyl-acetyl)-l,2,3,4-tetrahydro- 
isoqmnoime-^jo j-carDonyij-aniinoj -propionic acia 


719 


168 


3-BiphenyM-yl-(2S)-{[7-(2-chloro-3-trifluoromethyl- 
benzyloxy)-2-(2-cyclopentyl-acetyl)- 1 ,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}-propionic acid 


719 




trifluoromethyl-benzyloxy)-2-(2-cyclopentyl-acetyl)- 
l^jS^^etrahydro-isoquinoline-CSS^carbonylJ-aniino}- 
propionic acid 


737 



202 



170 


(2S)-{[7-(4-tert-Butyl-benzyloxy)-2-(2-cyclopentyl-acetyl)- 
1,2,3 ,4-tetrahydro-isoquinoline-(3S)-caibonyl]-amino}-3- 
(3'-chloro-4'-fluoro-biphenyl-4-yl)-propionicacid 


725 


171 


3-Biphenyl-4-yl-(2S)-{[7-(3,5-bis-trifluoromethyl- 
benzyloxy)-2-(2-cyclopentyl-acetyl)-l,2,3,4-tetrahydrQ- 
isoquinoline-(3S)H;arbonyl]-amino}-propionic acid 


753 


172 


3-Biphenyl-4-yl-(2S)-{[7-(2,5-bis-trifluoromethyl- 
benzyloxy)-2-(2-cyclopentyl-acetyl)-l,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino}-propioiiic acid 


753 


173 


3-Biphenyl-4-yl-(2S)-({2-(2-cyclopentyl-acetyl)-7-[2-(4- 
trifluoromethyl-phenyl)-ethoxy]-l,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl}-amiiio)-propioiiic acid 


699 


174 


3-Biphenyl-4-yl-(2S)-({2-(2-cyclopentyl-acetyl)-7-[3-(4- 
trifluoromethyl-phenyl)-propoxy]-l^,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl} -amino)-propionic acid 


713 


175 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
trifluoK)methyl-benzyloxy)-3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid 2,2-dimethyl-propyl ester 


689 


176 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(3- 
trifluoromethyl-benzyloxy)- 1 ,2,3,4-tetrahydro-isoquinoline- 
(3S)-carbonylJ-amino}-propionic acid 


685 


177 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
fluoro-3-trifluoromethyl-benzyloxy)-l,2 J 3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} -propionic acid 


703 


178 


3-Biphenyl-4-yl-(2S)-{[2-(2-cycIopentyl-acetyl)-7-(3- 
fluoro-4-trifluoromethyl-benzyloxy)-l,2,3,4-tetrahydro- 
iscKjuinoline-(3S)-carbonyl]-amino} -propionic acid 


l 703 


179 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(5- 
fluoro-2-trifluoromethyl-benzyloxy)-l^,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} -propionic acid 


703 
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180 


(2S)-{[2-(2-Cyclopentyl-acetyl)-7-(4-trifluoromethyl- 
phenoxy)-l ,2,3 > 4-tetrahydro-isoquinoline-(3 S)-carbonyl]- 
aiiaino}-3-[4-(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid 


755 


181 


3-E4-(3-Chloro-4-fluoro-phenoxy)-phenyl]-(2S)-{[2-(2- 
cyclopentyl-acetyl)-7-(4-trifluoromethyl-henoxy)- 1 ,2,3,4- 
tetrahydro-isoquinoline-(3 S)-carbonyl] -amino} -propionic 
acid 


739 . 


182 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(2- 
trifluommethyl-benzyloxy)-l,23,4-tetrahydro-isoquinoline- 
(3S)-caAonyl]-amino}-propionic acid 


:685 


183 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(2- 
fluoro-3-trifluoromethyl-beiizyloxy)-l J 2,3,4-tetrabydro- 
isoquinoline-(3S)-carbonyfI-amino} -propionic acid 


703 


184 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(3- 
fluoro-5-trifluoromethyl-ben2yloxy)-l,2,3 ? 4-tetrahydro- 
isoqiunoline-(3S)-carbonyl]-amino}-propionic acid 


703 


185 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
fluoro-2-txifluoromethyl-ben2yloxy)-l 5 2,3,4-tetrahydro- 
isoquinoline-(3 S)-carbonyl]-amino} -propionic acid 


703 


186 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(2- 
fluoro-6-trifluoromethyl-benzyloxy)-l,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl]-amino} -propionic acid 


703 


187 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
1 ,2,3 7 44etrahydro-isoquinoline-(3S)-carbonyl]-amino} -3- 
(4-liydroxy-henyl)-propionic acid 


599 


188 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,2,3 ? 44etrahy<ko-isoquinoline-(3S)-carbonyl]-amino}-3- 
(4-phenoxy-phenyl)-propionic acid 


675 


189 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,2,3,4-tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-3- 
[4-(3-chloro-4-fluoro-phenoxy)-phenyl]-propionic acid 


727 
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190 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,2,3,4-tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-3- 
[4-(4-trifluoromethyl-phenoxy)-phenyl]-propionic acid 


743 


191 


(2S>{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
1,2,3 Atetrahydro-isoquinolke-(3S)-carbonyl]-amino}-3- 
[4-(3-trifluoromethyl-phenoxy)-phenyl]-propionicacid 


743 


192 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
1 ,2,3,4-tetrahydro-isoquinoline-(3 S)-carbonyl]-amino} -3- 
[4-(4-trifluoromethoxy-phenoxy)-phenyl] -propionic acid 


759 


193 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopeaityl-acetyl)-7-(pyridin- 
2-ylmethoxy)-l^,3,4-tetrahydro-isoquinoliiie-(3S)- 
carbonyl}-amino} -propionic acid 


618 


194 


3-Biphenyl-4-yl-(2S)-{[7-(3-chloro-benzyloxy)-2-(2- 
cyclopentyl-acetyl>l,2,3,4-tetrahydro-soquinohne-(3S)- 
carbonyl]-amino} -propionic acid 


651 


195 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
tert-butyl-phenoxy>3,4-dihydro-lH-isoqijinoline-2- 
carboxylic acid 2,2-dimethyl-propyl ester 


663 


196 


3-Biphenyl-4-yl-(2S)-{[7-(4-tert-butyl-phenoxy)-2- 
cyclopentanecaibonyl-l^^Atetrahydro-soquinoline-CSS)- 
carbonyl]-amino} -propionic acid 


645 


197 


3-Biphenyl-4-yl-(2S)-{[7-(4-tert-butyl-phenoxy)-2-(3,3- 
dimethyl-butyryl)-l^,3,4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


647 


198 


3-Biphenyl-4-yl-(2S)-({2-(2-cyclopentyl-acetyl)-7-[2-(3,4- 
dimethoxy-phenyl)-ethoxy]-l,2,3,4-tetrahydro- 
isoquinoline-(3S)-carbonyl} -amino)-propionic acid 


691 


199 


3-Biphenyl-4-yl-(2S)-{[2-(butane-l-sulfonyl)-7-(4-tert- 
butyl-phenoxy)-l^,3,4-te1rahydro-isoquinoline-(3S)- 
carbonyl]-amino}-propionic acid 


669 


200 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
tert-butyl-phenoxy)-3,4-d%dro-lH-isoqurnoline-2- 
carboxylic acid butyl ester 


649 
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201 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
tert-butyl-phenoxy)-3,4-dihydro-lH-isoquinoliae-2- 
carboxylic acid isopropyl ester 


635 


202 


3-Biphenyl-4-yl-(2S)-{[2-(3,4-difluoro-benzoyl)-7-(4- 
trifluorome%l-ben2:yloxy)-l 5 2,3Atetrahydro-isoqumoline- 
(3S)-carbonyl]-amino}-propionic acid 


715 ~ 


203 


3-Biphenyl-4-yl-(2S)-{[2-(2-cyclopentyl-acetyl)-7-(4- 
trifluorome%l-phenyl)-l,23^tetrahy<lro-isoquinoline-3- 
carbonyl]-amino}-propionic acid 


655 


204 


3-Biphenyl-4-yl-(2S)-{[7-(4-cyclohexyl-phenoxy)-2-(2- 

cyclopentyl-acety^l^^teti^ydro-isoquinoline-CSS)- 
carbonylj-amino} -propionic acid 


685 


205 


3-Biphenyl-4-yl-(2S)-{[2-(4-tert-butyl-benzoyl)-7-(4-tert- 
butyl-phenoxy)-l,2,3 > 4-tetrahydro-isoquinoline-(3S)- 
carbonyl]-amino}-propionic acid 


709 


206 


(2S)-{[7-(4-tert-Butyl-phenoxy>2-(2-cyclopentyl-acetyl> 
l 5 2,3,4-tetrahydto-isoquinoline-(3S)-carbonyl]-aiiiino}-3- 
(4 , -trifluoromethyl-biphenyl-4-yl)-propionicacid 


727 


207 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl> 
1 ^3,4-tetrahydro-isoquinoline-(3S)-carbonyl]-ainino} -3- 
(4'-trifluoromethoxy-biphenyl-4-yl)-propionicacid 


743 


208 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,2,3,4-teti^ydro-isoquinoline-(3S)-carbonyl]-ainino}-3- 
(S'-chloro^'-fluoro-biphenyM-yO-propionicacid 


711 


209 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,23,4-tetrahydro-isoqiiinoline-(3S)K:arbonyl]-amino}-3- 
[4-(4-methoxy-phenoxy)-phenyl]-propionicacid 


705 


210 


(2S)- {[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl> 
l,2,3,4-te1xahydro-is6quinoline-(3S)-carbonyl]-amino}-3- 
(4-phenethyloxy-phenyl)-propionic acid 


703 


211 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl> 
1 ,2,3,44etrahydro-isoquinoline-(3S)-carbonyl]-amino} -3- 
(4-cyclopentyloxy-plienyl)-propionicacid 


667 



206 
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212 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,23Atetrahydro-isoquinoline-(3S)-carbonyl]-amino}-3- 
(4-isopropoxy-phenyl)-propionic acid 


641 


213 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
tert-butyl-phenoxy)-3,4-dihydro-lH-isoquinoline-2- 
carboxylic acid but-2-ynyl ester 


645 


214 


(3S)-(2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoyl)-7-(4- 
tert-butyl-phenoxy^S^-dihydro-lH-isoquinoline^- 
carboxylic acid 2-methoxy-ethyl ester 


651 


215 


(2S)-{[7-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l^,3,44etrahydro-isoquinoline-(3S)-caibonyl]-amino}-3- 
(4 -methoxy-biphenyl-4-yl)-propionic acid 


689 


216 


3-(4-Benzyloxy-phenyl)-(2S)-{[6-(4-tert-butyl-phenoxy)-2- 
(2-cyclopentyl-acetyl)4,2,3,44eti^ydro-isoquinoline-(3S)- 
carbonyl]-amino} -propionic acid 


689 


217 


(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,23,4-tetrahyd^o-isoqumoline-(3S)-carbonyl]-aiiiino}-3- 

[4-(4-methoxy-phenoxy)-phenyl]-propiomc acid 


705 


218 


(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
1 ,23,44etrahydro-isoquinoKne-(3S)-carbonyl]-amino}-3- 
L4-(4-fluoro-phenoxy)-phenyl]-propionicacid 


693 


219 


(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,2,3,44etrahydro-isoquinoline-(3S)-carbonyl]-amino}-3- 
L4-(4-tnfluoromethyl-phenoxy)-phenyl]-propionicacid 


743 


220 


(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
l,2,3 J 4-tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-3- 
[4-(4-tnfluoromethoxy-phenoxy)-phenyl]-propionic acid 


759 


221 


(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 
1 ,2,3,4-tetrahydro«isoquinoline-(3S)^arbonyl}-atmino } -3- 

l4-f 3 -cTllorO-4- fill nm -nil PTinw^-nVi^n^rn nmninnin r*r*+A 

l~ v vAinjiw T-iiuui L±\sHKj j\y ^-pucnyi j "propionic aciQ 


727 


222 


(2S)-{[6-(4-tert-Butyl-phenoxy)-2-(2-cyclopentyl-acetyl)- 

l,23,4-tetrahydro-isoquinoline-(3S)<arbonyl]-ainino}- 

3-(4-phenoxy-phenyl)-propionicacid 


675 



207 
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223 


7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)-carboxy-2-[4-(4- 
chloro-phenoxy)-phenyl]-e&^ 

icnmiinnli'np-^-raThnwIif* ariH i^obiitvl p<3tpT* 


699 


224 


7-(4-tert-Butyl-phenoxy)-(3S)- {(1 S)-caiboxy-2-[4-(4- 
trifluoromethoxy-phenoxy)-phenyl]-ethylcarbamoyl}-3,4- 

uinyuro-ijri-isutjui^ duu looouiyx ester 


749 


225 


7-(4-tert-Butyl-phenoxy)-(3S)- {(1 S)-carboxy-2-[4-(4- 
trifluoromethyl-phenoxy)-phenyl]-ethylcarbamoyl}-3,4- 

uiiiycuo-ijnL-isoquinoi acia lsoouxyi ester 


733 


226 


7-(4-tert-Butyl-phenoxy)-(3S> {(1 S)-carboxy-2-[4-(4- 
fluoro-phenoxy)-phenyl]-ethylcarbamoyl}-3,4-diliydro-lH- 

ISOV^UIQOllQc-Z-CcUDOXyilC aClQ ISODUiyi CStST 


,683 


227 


-(4-tert-Butyl-phenoxy)-(3S)-((lS)-carboxy-2-{4-[2-(4- 
fluoro-phenyl)-ethoxy]-phenyl}-ethylcarbamoyl)-3,4- 
uiny uxu- 1 ri-ibu^uiiioiijje-z-carDoxyiJC acia isoDuiyi ester 


711 


228 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2-(4- 
isobutoxy-phenyl)-ethylcarbamoyl]-3,4-dihydro-lH- 

lsotj^unioiiiic-z-carDoxyiic acia isoDuiyi ester 


645 


229 


7-(4-tert-Butyl-pheaoxy)-(3S)- {(1 S)-caiboxy-2-[4-(2- 
methyl-butoxy)-phenyl]-ethylcarbamoyl}-3,4-dihydro-lH- 
lsoquinojuuie-z-carDoxyHC acia isoDuiyi ester 


659 


230 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2-(4- 
cyclopentylmethoxy-phenyl)-ethylcafbamoyl]-3,4-dihydro- 
lirt-isoquinoiinc-z-^aruoxyiic acia isoDuiyi ester 


671 


231 


7-(4-tert-Butyl-phenoxy)-(3S)-{(lS)-carboxy-2-[4-(2- 
cyclopentyl-ethoxy)-phenyl]-ethylcarbamoyl}-3,4-dihydro- 
lH-isoquinoline-2-carboxylic acid isobutyl ester 


685 


232 


7-f 4-tert-Rutvl-nh en oxvVtt S Wf 1 S W arhnvv-9- i£-\0 -(A- 
trifluorometitioxy-pheiiyl)-etb.oxy]-phenyl}- 
ethylcarbamoyl)-3,4-dihydro-lH-isoquinoline-2-carboxylic 
acid isobutyl ester 


777 
III 
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233 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2-(4'-chloro- 
biphenyl-4-yl)-ethylcarbamoyl]-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid isobutyl ester 


683 


234 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2-(4 , -fluoro- 
biphenyl-4-yl)-ethylcarbamoyl]-3,4-dihydro-lH- 
isoquinoline-2-carboxylic acid isobutyl ester 


667 


235 


7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2-(4'- 
trifluoromethyl-biphenyl-4-yl)-ethylcarbamoyl]-3 5 4- 
dihydro-lH-isoquinoline-2-carboxylic acid isobutyl ester 


717 



Example 236 

3-(3'-CWoro-4 r -fluoro-b^ 
carbonyl)-amino]-propioiiic acid 

5-Bromo-2-hydroxy-benzoic acid (5 g, 23.04 mmol) was reacted with 4- 
trifluoromethyl phenyl boronic acid (6.56 g, 34.5 mmol) as desribed in general 
procedure D. The crude product was then was then purified by silica gel column 
chromatography (ethyl acetate:hexanes from 20:80 to 60:40) to afford 4.5 g of the 4- 
hydroxy-4-trifluoromethyl-biphenyl-3-carboxylic acid as a white solid. 

To a stirring solution of above phenol (4.5 g, 16.1 mmol), pyridine (2.4 g, 32.2 
mmol) inDCM (25 ml) was added acetyl chloride (2.4 g, 32.2 mmol) at -10 °C and 
the reaction mixture was allowed to warm to room temperature and stirred for another 
2 h. Then the reaction mixture was poured in to ice cold water and extracted with 
DCM (2 X 25 ml). The organic extracts were combined, dried over Na 2 S0 4 and 
concentrated in vacuo to furnish 5.1 g of 4-acetoxy-4 -trifluoromethyl-biphenyl-3- 
carboxylic acid 

To a solution of above 4-acetoxy-4 ! -trifluoromethyl-biphenyl-3-carboxylic 
acid (5.1 g, 16.1 mmol) in DCM (50 ml) was added oxalyl chloride (25.0 mmol) at - 
10 °C and the reaction mixture was allowed to warm up to rt. and stirred for 2 hours. 
Then the reaction mixture concentrated in vacuo to furnish the desired acid chloride 
(5.3 g). 

150 mg (0.43mmol) of above acid chloride was coupled with (2S)- 
amino-3-phenyl propionic acid methyl ester (148 mg, 0.48 mmol) as described in 
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general procedure J. The resulting ester was hydro lyzed as described in general 
procedure C to afford 180 mg of the title compound as a white solid. 

LC-MS : 572 (M+l) + ; ! H NMR (400 MHz, CDC1 3 ): 8 3.34 (q, 2H), 3.84 (s, 
3H), 5.10 (q, 1H), 6.85 (d, 1H), 7.10 (d, 1H), 7.21 (d, 3H), 7.38 (m, 1H), 7.45 (m, 
3H), 7.58 (d, 3H), 7.64 (d, 3H), and 12.05 (br, 1H). 

Example 237: 

4-Hydroxy-4*-trifluoromethyl-biphenyl-3-carboxylic acid [^(S'-chloro-^-fluoro- 
biphenyl-4-ylmethyl)-(2S)-oxo-2-piperidin-l-yl-ethyl]-amide 

55 mg( 0.1 mmol) of 3-(3 ! -chloro-4 ! -fluoro-biphenyl-4-yl)-(2S)-[(4-hydroxy- 
4 f -trifluoromethyl-biphenyl-3-carbonyl)-amino]-propionic acid (Example 236) was 
reacted with piperidine (16.7 mg, 0.2 mmol) as described in General Procedure A. 
The title compound (46 mg) was isolated after column chromatography using 30 % 
ethyl acetate in hexane as an eluent 

LC-MS : 625 (M+l) + ; ] H NMR (400 MHz, CDC1 3 ): 5 1.24 (m, 2H), 1.54 (m, 
2H)> 1.75 (m, 2H), 3.20 (m, 2H), 3.40-3.58 (m, 2H), 5.44 (q, 1H), 7.04 (t, 1H), 7.18 (t, 
2H), 7.30 (m, 2H), 7.40 (m, 1H), 7.44 (d, 3H), 7.54-7.74 (m, 6H), 7.94 (br, 1H), 8.12 
(d, 1H), and 12.36 (br, 1H). 

Example 238 

4-Methoxy"4'-trifluoromethyl-biphenyl-3-carboxylic acid [2-(3-chloro-4-fluoro-biphenyl-4- 
yl)-(lR)-(3-me11iyl-[l 3 2,4]r)xadiazol-5-yl)-e%l}-amide 

2.5 g of (2-(3 f -chloro-4 f -fluoro-biphenyl-4-yl)-(lR)-(3-methyl-El ,2,4]oxadia2ol-5-yl)- 
ethylamine was synthesized as described in general procedure O from (2R)-tert- 
butoxycarbonylamino-3-(3 f -chloro-4 r -fluoro-biphenyl-4-yl)-propionic acid methyl ester. 
31 mg (0.1 mmol) of 4-methoxy-4 -trifluoromethyl-biphenyl-3-carbonyl chloride (prepared 
from 5-bromo-2-methoxy-benzoic acid as described in example 236) was coupled with 40 mg 
(0.12 mmol) of 2-(3'-cMoro-4 , -fluoro-bipheny^ 

ethylamine as described in general procedure J to afford 55 mg of the title compound after 
column chromatography using 20% ethyl acetate in hexane as eluent. 

LC-MS : 610 (M+l) + ; l R NMR (400 MHz, CDC1 3 ): 8 2.41 (s, 3H), 3.59 (t, 2H), 3.91 
(s, 3H), 5.87 (q, 1H), 7.08 (d, 1H), 7.20 (dd, 2H), 738 (m, 1H), 7.46 (d, 3H), 7.58 (dd, 1H), 
7.64-7.72 (m, 4H), 7.74 (d, 1H), 7.82 (dd, 1H), and 12.16 (br, 1H). 
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Example 239 

4-Hydroxy^-trifluoro^ acid p-CS'-chloro^'-fluoro-biphenyl^- 

yl)-(lR)-(3-methyl-[l,2,4]oxadiazol-5-yl)-efhyl]-amide 

To a stirring solution of 122 mg (0.20 mmol) of example 238 in anhydrous DCM (10 . 
mL) was added boron tribromide (0.5 mmol, 1 .0 M solution ) at -78 °C and the reaction 
mixture stirred at -78 °C for 3 hours and allowed to warm up to the ambient temperature. 
After the reaction was completed, the reaction mixture was slowly quenched with saturated 
aqueous sodium bicarbonate solution (5 mL) and extracted with DCM (3x 20 mL). The 
reaction mixture was concentrated in vacuo to give the crude product. This crude product was 
then purified by silica gel chromatography with hexanes:ethyl acetate (from 95:5 to 80-20) as 
an eluent system to obtain 94 mg of the title compound as a white solid. 

Example 240 

4-Methoxy-4 -trifluoromethyl-biphenyl-3-carboxylic acid ^-(S'-chloro^-fhioro-biphenyl^ 
yl)-(lR)-methoxymethyl-ethyl]-amide 

(2R)-te^Butoxycarbonylamino-3-(3'^ 
(2.0g, 5.07mmol) was dissolved in 15mL anhydrous THF andBH 3 :THF (llmL, ll.Ommol, 
1M solution in THF) was added dropwise at 0°C and stirred for 10 h at room temperature. 
Excess BH 3 :THF was quenched by adding methanol (~lmL) at 0°C. Solvent was removed 
under vacuum and residue was dissolved in EtOAc (20mL) and washed with water, brine and 
dried over Na 2 SC>4. Solvent was removed under vacuum and silica gel column 
chromatography (CH 2 Cl 2 :MeOH) gave (R)~ ^-(S'-chloro^'-fluoro-biphenyl^yl)-!- 
hydroxymethyl-ethyl]-carbamic acid tert-butyl ester as white solid (1.6 g). 

NaH (55 mg, 1 .3 1 mmol, 60% by wt suspension in mineral oil) was added at 0°C to a ■ • 
solution of P^y-CMoro^'-fluoi^ acid tert- : 

butyl ester (0.5g, L31 mmol) in 5mL anhydrous THF and stirred for 20 min at 0 °C. Mel 
(0.37 g, 2.63 mmol) was added to the reaction mixture and stirred for 6 h at room 
temperature. The reaction mixture was diluted with 5mL EtOAc, and washed with water, 
brine and dried over Na 2 SC>4. Solvent was removed under vacuum and silica gel 
chromatography (EtOAc: Hexanes) gave (R)-[ [2-(3*-chloro-4 T -fluoro-biphenyl-4-yl)4- 
methoxymethyl-ethyl]-carbamic acid tert-butyl ester (0.38 g) . The Boc protecting group was ■ . . 
removed by stirring the compound in 4 M HC1 in dioxane (5 ml) for 30 min. Evaporation of 
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the solvent under vacuo gave (R)-2<3'-cMoro-4'-fluoro-biphenyl-4^^ 
ethylamine hydrochloride. 

32 mg (0.1 mmol) of 4-methoxy^'-trifluoromethyl-biphenyl-3-carbonyl chloride 
(prepared from 5-romo-2-methoxy-benzoic acid as described in example 236) was coupled 
with 35 mg (0.1 mmol) of (R)-2-(3 r -chloro-4'-fluoro-biphenyM-yl)-l-methoxymethyl- 
ethylamine hydrochloride as described in general procedure J to afford 45 mg of the title 
compound after column chromatography using 30% ethyl acetate.in hexane as an eluents. 

] HNMR (400MHz, CDC1 3 ): 3.00 (dd, 1H), 3.10 (dd, 1H), 3.37-3.50 (m, 5H), 3.99 (s, 
3H), 4.50-4.61 (m, 1H), 7.07(d, 1H), 7.19 (t, 1H), 734-7.51 (m, 5H), 7.60 (dd, 1H), 7.64-7.76 
(m, 5H), 8.25 (d, 1H), 8.50 (d, 1H); LC/MS : 572 (M+l) + . 

Example 241 

4-Hydroxy-4 -trifluoromethyl-biphenyl-3-carboxylic acid [2-(3 r -chloro-4 ! -fluoro-biphenyl-4- 
yl)-(lR)-hydroxymethyl-ethyl]-amide 

Example 240 (24 mg, 0.04mmol) was dealkylated as desribed in example 239 to 
afford the title compounds as a white solid. 

1 HNMR (400MHz, CDC1 3 ) : 8 3.07 (m, 2H), 3.72-3.89 (m, 2H), 4.45 (m, 1H), 6.75 (d,lH), 
7.08 (d, 1H), 7.19 (t, 1H), 7.32-7.52 (m, 5H ) 7.54-7.68 (m, 8H), 12.2 (br s, 1H); LC/MS : 
544 (M+l) + . 

Example 242 : 

4-Methoxy-4'-trifluoromethyl-biphenyl-3-carboxylic acid [2-(3 f -chloro-4 r -fluoro-biphenyl-4- 
yl)-(lR)-[l^,4]triazol-l-ylmethyl-ethyl]-amide 

[2-(3 f -CMoro-4-fluoro-biphenyl-4-yl)-l-hydroxymethyl-ethyl]-carbanM acid tert- 
butyl ester (0.78 g, 2.05 mmol) was treated with methanesulfonyl chloride (0.235 g, 2.05 
mmol) and pyridine (0.49 g, 6.15 mmol) in 5 mL of anhydrous dichloromethane at 0 °C. The 
reaction mixture was allowed to come to room temperature and stirred for 4 h. The reaction 
mixture was diluted with 10 mL of dichloromethane and washed with water, brine and dried 
over Na 2 SC>4. Solvent was removed under reduced pressure and silica gel column 
chromatography (CH2C12:MeOH) gave methanesulfonic acid 2-tert-butoxycarbonylamino- 
3-(3 , -chloro-4 , -fluoro-biphenyl-4-yl)-propyl ester (0.71 g). 

To a solution of methanesulfonic acid 2-tert-butoxycarbonylamino-3-(3 -chloro-4 f -fluoro- 
biphenyl-4-yl)-propyl ester (0.2 g, 0.43 mmol) in DMF (2 mL) was added 
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sodium(l,2,4)triazole (0.12 g, 1.31 mmol) and heated at 90 °C for 8 h. The reactiomnixture 
was poured into water (2 mL) and extracted with EtOAc (7 mL) and washed with water, 
brine and dried over Na 2 S04. Solvent was removed under reduced pressure and the product 
^-(S-chloro-^-fluoro-biphenyl-^-yl)- 1 -[1 ,2,4]triazol-l -ylmethyl-ethyl]-carbamic acid tert- 
butyl ester (0.18 g) was used further without any purification. A portion (80 mg, 0.18 mmol) 
of this compound was deprotected using 4N HC1 in dioxane (1 .0 ml) and used for the next 
step without purification. 

60 mg (0.16 mmol) of above 2-(3'-chloro-4 , -fluoro-biphenyl-4-yl)-(lS) l,2„4]triazol- 
1-ylmethyl-ethylamine hydrochloride was coupled with 51 mg (0.16 mmol) of 4- 
trifluoromethyl-biphenyl-3-carbonyl chloride (prepared from 5-bromo-2-methoxy-benzoic 
acid as described in example 236) according to the general procedure J to give 66 mg of the 
title compound as white solid. 

LC/MS : 609 (M+l) + 

Example 243 

4-Hydroxy-4 f -trifluoromethyl-biphenyl-3-carboxyhc acid p^-cMoro-^-fluoro-biphenyM- 
yl)-(lR)-[l ,2,4]triaZol-l -ylmethyl-ethyl]-amide 

20 mg (0.032 mmol) of example 242 was demethylated as described in example 239 
to give 12 mg of the tide compound as a white solid. 

1 HNMR (400MHz, CDCI3): 5 2.57 (dd,lH), 3.15 (dd, 1H), 4.38 (d,2H), 4.84 (m,lH), 
7.11(d,lH), 7.20 (t,lH), 7.29 (d, 1H), 7.42 (m, 1H), 7.52 (d, 2H), 7.59-7.74 (m, 7H), 8.08 (m, 
3H), 12.2 (brs, 1H); LC/MS : 595 (M+l) + . 

By analogous methods to those described above the following Examples were synthesized. 



Example 


Name 


LC/MS 


244 


.4-{3-(3'-Chloro-4'-fluoro-bipheayl-4-ylH2S)-[(4- 
hydroxy-4'-trifluoromethyl-biphenyl-3-carbonyl)- 
amino]-propionyl}-piperazine-l-carboxylic acid tert- 
butyl ester 


726 


245 


4-Hydroxy-4'-trifluoromethyl-biphenyl-3-carboxylic acid 
[2-(3'-chloro-4 , -fluoro-biphenyl-4-yl)-(lS)-(4-methyl- 
piperazin-1 -ylcarbamoyl)-ethyl]-amide 


655 
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246 


4-Hydroxy-4'-trifluoromethyl-biphenyl-3-carboxy lie acid 
^-(S'-chloro^'-fluoro-biphenyl^-y^-efliyQ-aniide 


514 


247 


3-(3 , -Cbloro-4'-fluoro-biphenyl-4-yl)-(2R)-{[5-(4- 
trifluoromethyl-phenyl)-pyridine-3K:arbonyl]-aiiiino}- 
propionic acid methyl ester 


557 


248 


3-(3'-Chloro-4'-fluoro-biphenyl-4-yl)-(2R)-(2-hydroxy- 
benzoylamino)-propionic acid methyl etster 


428 


249 


4-Hydioxy-4 , -trifluoromethyl-biphenyl-3-carboxylicacid 

[2-(3'-chloro-4'-fluoro-biphenyl-4-yl)-(lR)-(methoxy- 

metiryl-carbamoyl)-ethyl]-amide 


601 


250 


4-Hydroxy-4'-trifluoromethyl-biphenyl-3-carboxylicacid 

[(lS)-(2-acetylamino-ethylcarbamoyl)-2-(3'-chloro-4'- 

fluoro-biphenyl-4-yl)-ethyl]-amide 


642 


251 


3-(3 , -Chloro-4'-fluoro-biphenyl-4-yl)-(2R)-[(4-hydroxy- 
4*-trifluoromethyl-biphenyl-3-carbonyl)-amino]- 
propionic acid 


558 


252 


4-Hy<koxy^ , -trifluoromethyl-biphenyl-3-carboxy lie acid 

{2-(3'-chloro-4'-fluoro-biphenyl-4-yl)-(lR)-[(2- 

dimethylamino-ethyl)-methyl-<;arbamoyl]-ethyl}-amide 


642 


253 


S'-Fluoro^^'-dihydroxy-biphenyl-S-carboxylic acid [2- 

(S'-chloro^'-fluoro-biphenyM-y^^lRHS-methyl- 

[l,2,4]oxadiaZol-5-yl)-etbyl]-amide 


562 


254 


4-Hydroxy-4*-trifluoromethyl-biphenyl-3-carboxylicacid 

[2-(4'-ben2yloxy-3'-fluoro-biphenyl-4-yl)-(lR)-(3- 

methyl-[l,2/l]oxadiazol-5-yl>ethyl]-amide 


668 


255 


4-Hydroxy-4 , -trifluoromethyl-biphenyl-3-carboxylicacid 

P-CS'-chloro^'-fluoro-biphenyl-^ylXlRJ^-hydroxy- 

propylcarbamoyl)-ethyl]-amide 


615 


256 


4-Methoxy-4'-trifluoromethyl-biphenyl-3-carboxylicacid 

P-CS'-chloro^'-fluoro-biphenyl-^-ylHlR)- 

hydrazinocarbonyl-ethyl]-amide 


586 
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257 


4-Ethoxy-3^5 t -bis-trifluoromethyl-biphenyl-3-carboxylic 
acidp-CS'-cWoro-^-fluoro-biphenyl-^yO-ClRXS.- 
methyl-[l ^^Joxadiazol-S-yO-ethylj-amide 


692 


258 


^Hydroxy-S^S'-bis-trifluoromethyl-biphenyl-S- 
carboxylic acid [2-(3 r -chloro-4 f -fluoro-biphenyl-4-yl)- 
(l^-CS-methyl-tl^^oxadiazol-S-yO-ethylJ-aiiiide 


664 


259 


^Hydroxy^'-trifluoromethyl-biphenyl-S -carboxylic acid 

[l-C^-methanesulfonyl-biphenyl-^yO-Cl^^S-methyl- 

[l^,4]oxadiazol-5-yl)-ethyl]-amide 


622 


260 


Acetic acid 3-[2-(3 -chloro-4-fluoro-biphenyl-4-yl)-(lR)- 
(S-methyl-tl^^loxadiazol-S-ylJ-ethylcarbanioyl]-^- 
trifluoromefhyl-biphenyl-4-yl ester 


638 


261 


6-Benzyloxy-4-hydroxy-4'-trifluoromethyl-biphenyl--3- 
carboxylic acid [2-(3 -chloro-4-fluoro-biphenyl-4-yl)- 
(lR)<3-methyl-[l,2 5 4]oxadiazol-5-yl)-ethyl]-amide 


702 


262 


4 f -Cyano-4-hydroxy-biphenyl-3-carboxylic acid [2-(3- 

chloro-4 t -fluoro-biphenyl-4-yl>(lR)-(3-raethyl- 

[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


553 


263 


4-Hydroxy^ f -methanesulfonyl-biphenyl-3-carboxylic 

acid[2-(3'-chloro-4 , -.fluoro-biphenyl-4-yl)-(lR)-(3- 

methyl-[l,2,4]oxadia2:ol-5-yl)-ethyl]-amide 


606 


264 


S-Bromo-N-P^S'-chloro^'-fluoro-biphenyl^-ylJ-ClR)- 

(3-methyl-[l,2,4]oxadiazol-5-yl)-ethyl>2-methoxy- 

benzamide 


545 


265 


5-Bromo-N-[2.(3'-chloro-4 , -fluoro-biphenyl-4-yl)-(lR)- 

(3-methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-2-hydroxy- 

benzamide 


531 


266 


5-Bromo-N-[2-(4-bromo-phenyl)-(lR)-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-e1hylj-2-nydroxy-benzainiae 


482 


267 


2^-Dimethyl-propionic acid 3-[2-(3'-chloro-4'-fluoro- 
biphenyl-4-yl)-(lR)-(3-methyl-[l,2,4]oxadiazol-5-yl)- 
etiiylcarbamoyy^'-trifluoromethyl-biphenyl-^yl ester 


680 
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~268 | 3-Methyl-butyric acid 3-[2-(3'-chloro-4'-fluoro-biphenyl- 
4-yl)-(lR)-(3-methyl-[l,2,4]oxadiazol-5-yl)- 
ethylcarbamoyl]-4'-trifluoromethyl-biphenyl-4-yl ester 



269 1 4-Hydroxy-6-(3-methyl-butoxy)-4 , -trifluorome1hyl- 

biphenyl-3-carboxylic acid [2-(3'-cbloro-4'-fluoro- 
| biphenyl-4-yl)-(lR)-(3-methyl-[l ,2,4]oxadiazol-5-yl)- 
ethyl]-amide 



270 1 5-Bromo-4-hydroxy-4'-1rifluorometb.yl-biphenyl-3- 

carboxylic acid [2-(3'-cbloro-4'-fluoro-biphenyl-4-yl)- 
(lR)-(3-methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-amide 



271 1 4-Hydroxy-6-isopropoxy-4 , -trifluoromethyl-biphenyl-3- 

carboxylic acid [2-(3*-chloro-4'-fluoro-biphenyl-4-yl)- 
(lR)-(3-methyl-[l ,2,4]oxadiazol-5-yl)-ethylJ-amide 



272 1 4-Hydroxy-3 , ,5 , -bis-trifluoromethyl-biphenyl-3- 
carboxylic acid [2-biphenyl-4-yl-(lR)-(3-methyl- 
[l^,4]oxadia2ol-5-yl)-ethyl]-amide 



273 1 4-Methoxy-3',5 , -bis-trifluoromethyl-biphenyl-3- 

carboxylic acid [2-biphenyl-4-yl-(lR)-(3-methyl- 
1 ^^oxadiazol-S-yQ-ethyll-amide 



274 1 4-Benzyloxy-3',5 , -bis-trifluoromethyl-biphenyl-3- 

carboxylic acid [2-(4'-methanesulfonyl-biplienyl-4-yl)- 
(lR)-(3-methyl-[l s 2,4]oxadiazol-5-yl)-ethyl]-amide 



275 1 4-Hydroxy-3 , ,5'-bis-trifluoromethyl-biphenyl-3- 

carboxylic acid [2-(4'-methanesulfonyl-biphenyl-4-yl)- 
(lRH3-methyl-[l^,4]oxadiazol-5-yl)-ethyl]-amide 
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276 1 4-Amino-4'-trifluoromethyl-biphenyl-3-carboxylicacid 

P^'-chloro^'-fluoro-biphenyl-^ylXlRHS-methyl- 
[i;2,4]oxadia2»l-5-yl)-ethyl]-amide 



277 1 4'-Trifluoromethyl^(5-trifluoromethyl-furaii-2- 

ylmethoxy)-biphenyl-3-carboxylic acid [2-(3'-chloro-4'- 
fluoro-biphenyl-^-ylHlRJ^-methyl-tl^loxadiazol-S 

yl)-ethyl]-amide 



682 



675 



654 



612 



626 



780 



690 



595 



744 
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278 


4'-Hydroxy-4-trifluoromethyl-[l ,r;3',l "]terphenyl-5'T 
carboxylic acid p-CS'-chloro^-fluoro-biphenyl^yl)- 
(lR)-(3-methyl-[l,2 5 4]oxadiazol-5-yl)-etb.yl]-amide 


672 


279 


Acetic acid 5'-[2-(3 , -chloro-4'-fluoro-biphenyl-4-yl)- 
(lRH3-me%l-[l^,4]oxadiazol-5-yl)-ethylcarbamoyl]- 
4-trifluorome%l-[l,l , ;3 , ,l"]terphenyl-4'-yl ester 


714 


280 


5-Chloro-4-hydroxy-4'-trifluoromethyl-biphenyl-3- 
carboxylicacid [2-(3'-chloro-4'-fluoro-biphenyl-4-yl)- 
(lR>(3-methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


630 


281 


^Acelylainino^'-trifluoromethyl-biphenyl-S-carboxylic 

acidp^S'-chloro^'-fluoro-biphenyl^yO^lRHa- 

methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


'637 


282 


^-Benzyloxy-S'.S'-bis-trifluoromethyl-biphenyl-S- 
carboxylicacid [2-(3',5'-bis-trifluoromethyl-biphenyr-4- 
yl)-(lR>(3-methyl-[l^,4]oxadiazol-5-yl)-etb.yl]-amide 


838 


283 


4-Benzyloxy-3',4'-difluoro-biphenyl-3-carboxylicacid 
p^'^'-difluoro-biphenyW-ylJ-ClRJ-CS-methyl- 
[1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 


638 


284 


4-Benzyloxy-4'-trifluoromethyl-biphenyl-3-carboxylic 
acid [(lR)-(3-meth.yl-[l,2,4]oxadiazol-5-yl)-2-(4*- 
trifluoromethyl-biphenyl-4-yl)-ethyl]-amide 


702 


285 


4-Hydroxy-3 , ,5 , -bis-trifluoromethyl-biphenyl-3- 
carboxylic acid [2-(3',5 , -bis-trifluoromethyl-biphenyl-4- 
yl)-(lR)-(3-methyl-[l^,4]oxadiazol-5-yl)-ethyl]-amide 


748 


286 


4-Hydroxy-4'-trifluoromethyl-biphenyl-3-carboxylicacid 

[(lRHS-methyl-tl^^loxadiazol-S-yl^^*- 

tnfluoromethyl-biphenyl-4-yl)-ethyl]-anude 


'612 


287 


3-(3'-Chloro-4 , -fluoro-biphenyl-4-yl)-(2S)-{[4-(2^,2- 
trifluoro-acetylarnino)^'-trifluoromethyl-biphenyl-3- 
carbonyl]-amino}-propionic acid methyl ester 


667 
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Example 288 

3-(3 r -CMoro^ ! -fluoro-b^ 

trifluoromethyl-biphenyl-3-carbonyl)-amino]-propionic acid methyl ester 

A-Amino^'-t^uorome^l-biphenyl-S-carboxylic acid methyl ester (3.0 g) was 
prepared from 2-amino-5-bromobenzoic acid methyl ester (4.58 g, 20 mmol) and 4- 
trifluoromethylphenyl boronic acid (4.75 g, 25 mmol) following general procedure D, then 
hydrolyzed following general procedure C. The acid (281 mg, 1.0 mmol) was reacted with 
(2R)-ainino-3-(3 , chloro-4 , -fluoro-biphenyl-4-yl)-propionic acid methyl ester (343 mg, 1.0 
mmol) as described in general procedure A to give (2R)-[(4-amino-4'trifluoro 
biphenyl-3-carbonyl)-ammo]-3<3'^ acid methyl 

ester (300 mg). 

The 2-[(4-ammo^'trifluorome^ 
fluoro-biphenyl-4-yl)-propionic acid methyl ester (50 mg, O'.OSS mmol) was reacted with 
trifluomethylsulfonyl chloride (17 mg, 0.10 mmol) at -78 °C following general procedure F 
to give the title compound.(35 mg). 

1 H-NMR(400 MHz, CDC1 3 ): 3.34 (m, 2H), 3.86 (s, 3H), 5.08 (m, 1H), 6.88 (d, 1H), 
7.21 (m, 3H), 7.37 (m, 1H), 7.47 (d, 2H), 7.60 (m, 6H), 7.72 (m, 1H), 7.85 (d, 1H) ; LC/MS 
: 703 (M+l) + . 

Example 289 

(2R)-[(4-Ben2enesulfonylamm^ 

chloro-4 ! -fluoro-biphenyl-4-yl)-propionic acid methyl ester 

2-[(4-Amino^'trifluorome%l^ 
fluoro-biphenyl-4-yl)-propionic acid methyl ester (20 mg, 0.035 mmol) was reacted with 
phenylsulfonyl chloride (12 mg, 0.070 mmol) following general procedure F to give the title 
compound(15 mg). 

1 H-NMR(400 MHz, CDC1 3 ): 3.27 (m, 2H), 3.84 (s, 3H), 4.98 (dd, 1H), 6.55 (d, 1H), 
7.18 (m, 3H), 7.36 (m, 1H), 7.39 (d, 1H), 7.43 (m, 4H), 7.53 (m ,3H), 7.57 (m, 3H), 7.62 (dd, 
1H), 7.77 (d, 1H), 7.87 (m, 2H) ; LC/MS : 711 (M+l) + . 

Example 290 

(2R)-[(4-Ben2»ylamino^ ! -trifluoromethyl-biphenyl-3-caibon 
fluoro-biphenyl-4-yl)-propionic acid methyl ester 
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To 20 mg (0.035 mmol) of 2-[(4-amino^'trifluoroniethyl-biphenyl-3-carbonyl)- 
amino]-(3R)-(3'^hloro-4'-fluoro-biphenyI-4-yl)"propioiiic acid methyl ester in 1 mL of ■ 
DCM was added 15 mg (0.1 1 mmol) of benzoyl chloride following general procedure M to 
give the title compound (1 8 mg). 

1 H-NMR(400 MHz, CDC1 3 ): 3.34 (m, 2H), 3.85 (s, 3H), 5.17 (m, 1H), 6.92 (d, 1H), 
7.16 (t, 1H), 7.23 (d, 1H), 7.25 (m, 1H), 734 (m, 1H), 7.40 (m, 1H), 7.47 (m, 6H), 7.60 (m, 
3H), 7.75 (m, 1H), 7.99 (d, 1H), 8.10 (dd, 2H), 8.89 (dd, 1H) ; LC/MS : 675 (M+l) + . 

Example 291 

3-(3-CMoro-4-fluoro-bxphenyl-4-y^ 
3-carbonyl)-amino]-propionic acid methyl ester 

To 20 mg (0.035 mmol) of 2(R)-[(4-amino^'tiifluoromethyl-biphenyl-3-carbonyl)- 
amino]-3-(3'-chloro-4 , -fluoro-biphenyl-4-yl)-propionic acid methyl ester in 1 mL of DCM 
was added 12 mg (0.1 1 mmol) of isobutyryl chloride following general procedure M to give 
the title compound (19 mg). 

1 H-NMR(400 MHz, CDC1 3 ): 1.26 (s, 3H), 1.27 (s, 3H), 2.59 (m, 1H), 3.35 (m, 2H), 
3.85 (s, 3H), 5.10 (dd, 1H), 6.67 (d, 1H), 7.22 (m, 3H), 7.37 (m, 1H), 7.48 (m, 3H), 7.58 (m, 
5H), 7.71 (dd, 1H), 8.74 (d, 1H) ; LC/MS : 641 (M+l) + . 

Example 292 

2- (3-Chloro-4-fluoro-biphenyl-4-yl)-ethyl [(^-Hydroxymethyl-^-trifluoromethyl-biphenyl- 

3- carboxamide 

6-(4-Trifluoromethyl-phenyl)-3H4sobenzofuran-l-one was. prepared from 6-bromo- 
3H-isobenzofuran-l-one (1.06 g, 5.0 mmol) and 4-trifluoromethylphenyl boronic acid (1.14 
g, 6.0 mmol) following general procedure D. 

To 6-(4-trifluorome1iiyl-phenyl)-3H-isobenzofuran--l-one (60 mg, 0.22 mmol) in 1 mL of 
toluene was added 2-(3 -chloro-4 f -fluoro-biphenyl-4-yl)-ethylamine (TFA salt, 50 mg, 0.14 
mmol) and the mixture was heated at 80 °C for 4 h. The crude material was purified by flash 
chromatography (hexanerethyl acetate 2:1) to give the title compound. (21 mg). 

l H-NMR(400 MHz, CDC1 3 ): 3.02 (t, 2H), 3.80 (dd, 2H), 4.63 (s, 2H), 7.20 (m, 3H), 
7.34 (m, 2H), 7.42 (m, 1H), 7.52 (m, 3H), 7.61 (m, 2H), 7.68 (m, 3H); LC/MS : 528 
(M+l) + . 
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Example 293 

3-(3 ! -CMoro^ ! -fluoro-biphe^ 

phenyl)-4H-quinazolin-3-yl]-propionic acid methyl ester 

To 57 mg (0.10 mmol) of 2-[(4-a3iiino-4'-trifluoromethyl-biphenyl-3-carbonyl)- 
aminoJ-CSRJ-CS'^Moro^'-fluoro-biphenyl-^yQ-propiomc acid methyl ester in 2 mL of 
DCM was added 21 mg (0.10 mmol) of trifluoromethylacetic anhydride and 30 mg (0.30 
mmol) of DDEA following general procedure M to give the title compound (3 1 mg). 

'H-NMR (400 MHz, CDC1 3 ): 3.19 (m, 1H), 3.36 (m, 1H), 3.76 (s, 3H), 4.86 (dd, 1H), 
7.17 (m, 3H) 9 7.37 (m, 5H), 7.54 (dd, 1H), 7.62 (d, 1H), 7.77 (m, 3H), 7.88 (dd, 1H), 8.44 (d, 
1H) ; LC/MS : 649 (M+l) + . 

Example 294 

3<3'-<^oro-4^fluoro4>iphenyM^^ 
phenyl)-4H-quinazolin-3-yl]-propionic acid methyl ester 

20 mg (0.03 mmol) of example 293 was hydrolyzed as described in general procedure 
C to afford 19.5 mg of the title compound as a white solid. 

LC/MS 635 (M+l) + . 

Example 295 

6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid 

To a suspension of m-tyrosine (20.0 g, 1 10.38 mmol) in HC1 (0.05 N, 85.0 mL) was 
added formaldehyde (37%, 15.8 mL). The reaction was heated at 90 °C for 1 h. The 
precipitated product was filtered, washed with cold water and ether and dried under vacuum 
to give 6-hydroxy-l,2,3,4-tetrahydro-isoquinohne-3-carboxylic acid hydrochloride as a light 
yellow solid (18.0 g). LCMS: 194 (M+l) + . 

The above acid (14 g, 62 mmol) in methanol (200.0 mL) was added HCl/dioxane (50 
mL) and cone. HC1 (1.0 mL). The reaction was refluxed for 4 h. Upon cooling to rt, reaction 
mixture was concentrated under reduced pressure to give 6-hydroxy-l,2,3,4-tetrahydro- 
isoquinoline-3-carboxylic acid methyl ester hydrochloride as an off-white solid (16.0 g). 

LCMS: 208 (M+l) + 

The above compound (10.0 g, 41.07 mmol) in DCM (1 80 mL) was added BOC- 
anhydride (10.75 g, 49.29 mmol) and Na 2 C0 3 (125 mL). The reaction was stirred for 2.5 h. 
The organic layer was separated and the aq. layer was extracted twice with DCM. The 
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combined organic layer was washed with satd. Na 2 CC>3, brine, dried (Na 2 S04), and 
concentrated under reduced pressure to give 6-hydroxy-3,4-dihydro-lH-isoquinoline-2,3-- 
dicarboxylic acid 2 tert-butyl ester 3-methyl ester as a light yellow oil (13.5 g). 
LCMS: 308 (M+l) + . 

To a solution of the phenol above (13.5 g, 43.93 mmol) in anhydrous DCM was 
added 4-tert-butylphenylboronic acid (15.6 g, 87.86 mmol), copper acetate (11.96 g, 65.89 
mmol), and 4A molecular sieves. To this was added triethyl amine (30 mL) and the reaction 
was stirred at rt under air overnight. The reaction mixture was filtered via a celite pad and 
washed with copious amounts of DCM. The filtrate was concentrated under reduced pressure 
and purified by flash column chromatography on silica using hexanes:EtOAc(7%) to elute the 
6-(4-tert-Butyl-phenoxy)-3,4-dihydro4 acid 2-tert-butyl 

ester 3-methyl ester .as a colorless oil (4.22 g). LCMS: 440 (M+l) + . 

To 3.30 g of above compound was added HCl/dioxane (4.0 M, 60 mL) and the 
solution was stirred at rt for 2 h. The solution was concentrated under reduced pressure and 
dried under vacuum for 1 h to give a white solid. To this was added 25 mL anhydrous 
toluene and DDQ (4.51 g, 19.88 mmol) and the reaction was heated at 100 °C for 1.5 h. 
Upon cooling to RT, the reaction mixture was filtered and washed with DCM several times. 
The filtrate was concentrated under reduced pressure to give a dark brown residue. The 
residue was dissolved in DCM and the washed with satd. solution of sodium bisulfite. The 
aq. layer was discarded and the organic layer was washed with brine, dried (Na2S04) and 
concentrated under reduced pressure to give 6-(4-tert-butyl-phenoxy)-isoquinoline-3- 
carboxylic acid methyl ester as brown solid (1.85 g). 

The above ester (1.85 g, 5.72 mmol) was hydrolyzed as described in general 
procedure C to give 6-(44ert-butyl-phenoxy)-isoqiiinoline-3-carboxylic acid.as an light 
brown solid (1.80 g). 

*H-NMR (400 MHZ, CDC1 3 ): 8.47 (s, 1H), 7.98 (d, 1H), 7.59 (s, 1H), 7.53 (dd, 1H), 
7.46 (d, 2H), 7.05 (d, 2H), 3.15 (d, 2H), 2.35 (m, 1H), 1.67 (m, 4H), 1.53 (m, 2H), 1.36 (s, 
9H), 1.30 (m, 2H). LCMS: 322 (M+l) + . 

Example 296 

3-Biphenyl-4-yl-(2S)-{[6-(4-tert-bu^ 
acid methyl ester 

320 mg (1.0 mmol) of 6-(4-/er^butylphenoxy)-isoquinoline-3-carboxyhc acid 
(example 295) was reacted with 225 mg (1.0 mmol) of (L)-biphenylalanine methyl ester as 
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described in general procedure A. The crude product was purified by flash column 
chromatography on silica using 20-30% ethyl acetate in hexanes as eluent, to afford 420 mg 
of the title compound as a white solid. LCMS 560 (M+l)* 

Example 297 

3-Biphenyl-4-yl-2S- {[6-(4-tert-butyl-phenoxy)-iso 
acid 

420 mg (0.75 mmol) of above ester (example) was hydrolyzed as described in general 
procedure C to afford the title compound (408 mg). 

l H NMR: (400MHz, CDC1 3 ) 8 9.02 [s, 1H], 8.69 [d, 1H], 8.38 [s, 1H], 7.96 [d, 1H], 7.53- 
7.47 [m, 4H], 7.45-7.43 [m, 3H], 7.40-7.36 [m, 2H], 7.32-7.30 [m, 3H], 7.22 [dd, 1H], 7.03 
[m, 2H], 5.14 [X of ABX pattern, 1H], 3.47-3.27 [AB of ABX pattern, 2H], 1.37 [s, 9H}. 
LCMS 546 (M+l) + . 

Example 298 

2S- {[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]-ainiiio} -3-(4-hydroxy-phenyl)- 
propionic acid methyl ester 

870 mg (2.71mmol) of 6-(4-rer/-butylphenoxy)-isoquinoline-3-carboxylic acid 
(example 295) was reacted with 871 mg (2.71mmol) of (2S)-amino-3-(4-ben2yloxy-phenyt)- 
propionic acid methyl ester as described in general procedure A. The crude product was 
purified by flash column chromatography on silica using 3:2 hexane/ethyl acetate as eluent 
to afford 1.205 g of 3-(4-benzyloxy-phenyl)-2-{[6-(4-tert 
carbonyl]-amino}-propionic acid methyl-ester as a white solid. 
LCMS 590 (M+l)+. 

To a portion of the material described above (1.190 g, 2.02 mmol) in a mixture of 10 
mL each of methanol and ethyl acetate was added 120 mg of Pd/C and the resultant 
suspension was hydrogenated under 4-5 atm of H 2 for 16 hours. The reaction mixture was 
filtered through a plug of diatomaceous earth and concentrated in vacuo to afford 889 mg of 
the title compound. 

! H NMR: (400MHz, CDC1 3 ) 5 9.04 [s,lH, 8.67 [d, 1H], 8.37 [s, 1H], 7.98 [d, 1H], 
7.45 [m, 3H], 7.23 [d, 1H], 7.04 [m, 4H], 6.72 [m, 2H], 5.32 [br s, 1H] 5 5.08 [X of ABX 
pattern, 1H], 3.74, [s, 3H], 3.25-3.12 [AB of ABX pattern, 2H] 9 1.36 [s, 9EQ.LCMS 500 
(M+l)+. 
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Example 299 

2S- { [6-(44ert-Butyl-phenoxy)4soquinoline-3-carbony]]-amino} -3 -[4-(4-fluoro-phenoxy)~ 
phenyl]-propionic acid methyl ester 

50 mg (O.lmmol) of 2S-{[6-(4-tert-butyl-pheaoxy)-isoquinoline-3^arbonyl]-amm 
3-(4-hydroxy-phenyl)-propionic acid methyl ester (Example 298) was reacted with 42 mg 
(0.3mmol) of 4-fluorophenylboronic acid as described in procedure G. Column 
chromatography using 20-30% ethyl acetate in hexanes as an eluent gave 20 mg of the title 
compound as a white solid. 

LCMS 594 (M+l) + . 

Example 300 

(2S)-{[6-(4-tert-Butyl-phenoxy)^^^ 
phenyl]-propionic acid 

20 mg (0.034 mmol) of above ester (example 299) was hydrolyzed as described in 
general procedure C to afford the title compound (19 mg). 

] H NMR: (400MHz, CDC1 3 ) 5 9.00 [s,lH], 8.64 [d, 1H], 8.35 [s, 1H], 7.95 [d, 2H], 
7.44 [app d, 2H], 7.19 [m 3H], 7.06-7.02 [m, 2H], 6.99-6.85 [m, 4H], 6.84 [d, 2H], 4.99 \X of 
ABX pattern, 1H], 3.36-3.23 [AB of ABX pattern, 2H], 1.36 [s, 9H]. LCMS 580 (M+l) + . 

Example 301 

(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinohne-3-carbonyl}-amino 
phenyl)-propionic acid methyl ester 

To a solution of 50 mg (O.lmmol) of (2S)-{[6-(4-tert-butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-3-(4-hydroxy-phenyl)-propionic acid methyl ester (Example 298) in dry 
THF (lmL) was added cyclopentanemethanol (1.5 eq., 0.15 mmol, 0.016 mL), 
triphenylphosphine (1.5 eq., 0.15 mmol, 39 mg) and DIAD (1.5eq., 0.15 mmol, 0.030 mL) 
according to the procedure M . Chromatography on silica using 20-30% ethyl acetate in 
hexanes afforded 27 mg of the title compound. 

*H NMR: (400MHz, CDC1 3 ) 5 9.05 [s,lH], 8.65 [d, 1H], 8.38 [s, 1H], 7.98 [d, 1H], 
7.44 [m, 3H], 7.24 [d, 1H], 7.09-7.04 [m, 4H], 6.80 [m, 2H], 5.07 [X of ABX pattern, 1H], 
3.78 [d, 2H], 3.73 [s, 3H], 3.20 [AB of ABX pattern, 2H], 2.33 [septet, 1H], 1.86-1.78 [m, 
2H], 1.66-1.52 [m, 6H], 1.37 [s, 9H]. LCMS 582 (M+l) + . 
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Example 302 

(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
phenyl)-propionic acid 

20 mg (0.034 mmol) of above ester (example 301) was hydrolyzed as described in 
general procedure C to afford the title compound (19.5 mg). 

LCMS 580 (M+l) + . 

Example 303 

6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid [2-(4-cyclopentylmethoxy-phenyl)- 
1 S-(3-methyl-[l ,2,4]oxadiazol-5-yl)-ethyl]-amide 

To a solution of 2-tert-butoxycarbonylaiiiino-3-(4-hy(froxy-phenyl)-propioiiic acid 
methyl ester (7.9 g, 26.7 mmol) and triphenylphosphine (1.5 eq., 40.1 mmol, 10.52 g) in 250 
mL dry THF was added cyclopentyl methanol (1.5eq., 40.1mmol, 5.00mL) and then 
diisopropylazodicarboxylate (DIAD) (1 .5eq., 40.1mmol, 7.90mL) via a syringe according to 
the general procedure M. The crude product was purified by chromatography on silica eluting 
with 15% ethyl acetate in hexanes, to afford 8.8 g of the desired ester which was hydrolyzed 
according to the general procedure C to yield (2S)-^r^»butoxycarbonylamino-3-(4- 
cyclopentylmethoxy-phenyl)-pTOpionic acid (8.48 g). 

LCMS 365 (M+l) + 

To a solution of the carboxylic acid above (8.48 g, 22.5 mmol), in lOOmL anhydrous 
DCM was added DIC (1.05 eq., 24.5 mmol, 3.83 mL) and pentafluorophenol (l.leq., 25.6 
mmol, 4.72 g) according to the general procedure O. Purification via silica gel 
chromatography, eluting with 30% ethyl acetate in hexanes, furnished 6.02 g of [2-(4- 

cyclopentylmethoxy-phenyl)-(lSM ac *d tert " 

butyl ester. 

LCMS 403 (M+l) + . 

The product of the previous reaction (6.02 g, 14.5 mmol) was deprotected according 
to the general procedure N to afford 2-(4-cyclopentylmethoxy-phenyl)-(l S)-(3-methyl- 
[l 9 2,4]oxadiazol-5-yl)-ethylamine(5.1 g). 

LCMS 303 (M+l) + . 

The title compound was synthesized according to general procedure A, using 44 mg 
(0.13 mmol) of the amine described above and 44 mg (0.13 mmol} of 6-(4-terf- 
butylphenoxy)-isoquinoline-3-carboxylic acid (Example 295). Silica gel chromatography 
(20-30% EtOAc in hexanes) to afforded 63 mg of the title compound. 
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LCMS 605 (M+l) ; ] H NMR: (CDC1 3 ) 8 9.06 [s,lH], 8.78 [d, 1H], 8.38 [s, 1H], 7.99[d, 1H], 
7.46 [m,lH], 7.45 [d, 2H], 7.23 [d, 1H], 7.05, [app t, 4H], 6.77 [d, 2H], 5.78 [dt, 1H], 3.91 [t, 
2H], 3.33 [d, 2H], 2.38 [s, 3H], 1.93 [m, 1H], 1.86-1.73, [m, 4H], 1.68-1.46 [m, 4H], 1.37 [s, 
9H], 1.20-1.08 [m,2H] 

Example 304 

6-(44ert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid [2-(4-benzyloxy-phenyl)-(lS)-(3- 
methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-propyl-amide 

(2S)-(4-Benzyloxy-phenyl)-l -(3-methyl-[l ,2,4]oxadiazol-5-yl)-ethylamine 
hydrochloride (1.27 g) was synthesized from N-boc-O-benzyl tyrosine according to the 
general procedure O and N. 

LCMS 311 (M+l) + . 

A portion of the above material (150 mg, 0.43 mmol) was treated with propanal (1 .1 
eq., 0.48 mmol, 0.035 mL) and sodium triacetoxyborobydride (1.5eq, 0.65mmol, 138 mg) in 
2mL dry DCM according to general procedure E to afford 116 mg of [2-(4-benzyloxy- 
phenyl)-l-(3-methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-propyl-amine. 

LCMS 353 (M+l) + . 

The above material (116 mg, 0.33 mmol) was dissolved in 5 mL anhydrous DCM and 
6-(4-?err-butylphenoxy)-isoquinoline-3-carbonyl chloride (125 mg, 0.33 mmol) (prepared 
reacting example 295 with oxalyl chloride) dissolved in 8 mL of dry DCM was added, 
followed by triethylamine 3.0 eq. 1.0 mmol, 0.138mL) and the reaction was carried out 
according to general procedure J. Chromatography on silica, eluting with ethyl 
acetate/hexanes, furnished 165 mg of the title compound. 

LCMS 656 (M+l) + . 

Example 305 

3-(3 f -CMoro-4'-fluoro-biphen^ 
carbonyl]-amino} -propionic acid methyl ester 

A solution of 6-hydroxy-3,4-dihydro-lH-isoquinoline-2,3-dicarboxylic acid 2 tert- 
butyl ester 3-methyl ester (from example 295) (0.700 g, 2.20 mmol) in anhydrous DCM was 
treated with 4-trifluorophenylboronic acid (0.860 g, 4.52 mmol), copper acetate (0.619 g, 
3.40 mmol), and 4A molecular sieves and triethylamine (1 .58 mL, 1 1 .32 mmol) by the 
general procedure G. The crude product was purified by flash column chromatography on 
silica using hexanes;EtOAc(7%) to elute 6-(4-trifluoromethyl-phenoxy)-3,4-dihydro-lH- 
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isoquinolihne-2,3-dicarboxylic acid 2-tert-butyl ester 3-methyl ester as a colorless oil (0.427 

LCMS:452(M-f-l) + . 

To 0.420 g (1.03 mmol) of above compound was added HCl/dioxane (4.0 M, 60 mL) 
and the solution was stirred at rt for 2 h. The solution was concentrated under reduced 
pressure and dried under vacuum for 1 h to give a white solid. To thi? was added 25 mL 
anhydrous toluene and DDQ (0.493 g, 2.175 mmol) and the reaction was heated at 100 °C for 
1 .5 h. Upon cooling to rt, the reaction mixture was filtered and washed with DCM several 
times. The filtrate was concentrated under reduced pressure to give a dark brown residue. 
The residue was dissolved in DCM and the washed'with satd. solution of sodium bisulfite. 
The aq. layer was discarded and the organic layer was washed with brine, dried (Na 2 S04) and 
concentrated under reduced pressure to give 6-(4-trifiuoromethyl-phenoxy)-isoquinoline-3- 
carboxylic acid methyl ester as brown solid (0.368 g). 

LCMS: 348 (M+l) + 

The above ester (0.368 g, LOS 8 mmol) was hydrolyzed as described in general 
procedure I to give 6-(4-trifluoromethyl-phenoxy)-isoquinoline-3-carboxylic acid as a light 
brown solid (0.320 g). 

A solution of 6-(4-trifluoromethyl-phenoxy)-isoquinoline-3«carboxylic acid (0.050 g, 0.149 
mmol) in DMF (2.0 mL) was treated with 2(S)-amino-3-(3 , -chloro-4 , -fluoro-biphenyl-4-yl)- 
propionic acid methyl ester hydrochloride (0.051 g, 0.164 mmol), HBTU (0.062 g, 0.164 
mmol), and DIEA (0.112 mL) by the general procedure A. The crude product was purified 
by flash column chromatography on silica gel using Hexanes:EtOAc 88: 12 to give 0.025 g of 
3-(3'-(^oro-4^fluoro-biphenyl-4^ 
carbonyl]-amino} -propionic acid methyl ester. 

l H NMR (CDC1 3 ) 8 9.1 1 [s, 1 HTj, 8.70 [d, 1 H], 8.45 [s, 1 H], 8.06 [d, 1 H], 7.69 [d, 2 
H], 7.58 [dd, 1 H], 7.42 [m, 4 H], 7.27-7.15 [m, 6 H], 5.17 [m, 1 H], 3.77 [s, 3 H], 3.28 [m, 2 
H]. LCMS 623(M + 1) + 

Example 306 

3-(3M^oro^'-fluoro-biphen^ 
carbonyl]-amino}-propionic acid 
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A solution of S^-chloro^'-fluoro^ 
phenoxy)-isoquinoline-3-carbonyl]-amino}-propionic acid methyl ester (20 mg, 0.0321 
mmol) was treated with LiOH (5 mg, 0.128 mmol) by the General Procedure to give 15 mg 
of 3-(3 -Chloro-4 f -fluoro-biphenyl-4-yl)-(2S)- {[6-(4-trifluoromethyl-phenoxy)-isoquinoline- 
3-carbonyl]-amino} -propionic acid as a white solid. 

*H NMR (CDC1 3 ) 5 9.09 [s, 1 H], 8.70 [d, 1 H], 8.45 [s, 1 HQ, 8.06 [d, 1 H], 7.69 [d, 2 
H], 7.55-7.12 [m, 1 1 H], 5.13 [X, 1 H], 3.35 [ABX, 2 H]. LCMS 609 (M + 1) + 

By analogous methods to those described above the following Examples were synthesized. 



Example 


Name 


LC/MS 


307 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino}-3-(4-trifluoromethoxy-biphenyl-4-yl)-propionic 
acid methyl ester 


643 


308 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 

amino}-3-(4 f -trifluoromethoxy-biphenyl-4-yl)-propionic 

acid 


629 


309 


(2S)-{[6-(44ert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino}-3-(4-trifluoromethyl-biphenyl-4-yl)-propionic 
acid methyl ester 


627 


310 


(2S)- { [6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 

aininol-S-C^-trifluoromethyl-biphenyl^-ylJ-propionic 

acid 


613 


311 


(2S)-{[6-(44ert-Butyl-phenoxy)-isoqiiinoline-3-carbonyl]- 
ainino}-3-(3 , -chloro-4 l -fluoro-biphenyl-4-yl)-propionic 
acid methyl ester 


611 


312 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 

amino}-3-(3 ! -chloro-4'-fluoro-biphenyl-4-yl)-propionic 

acid 


597 


313 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino}-3-(4'-tri 

fluoromethoxy-biphenyl-4-yl)-propionic acid methyl ester 


643 
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314 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3-cafbonyl]- 
amino}-3K4'-trifluoromethoxy-bipheanyl-4-yl)-propioiiic 

acid 


629 


315 


(2S)-{[7-(4-t6rt-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
aminoJ-S^^-trifluoromethyl-biphenyl^yO-propionic 
acid methyl ester 


627 


316 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino}^<4*-trifluorome%l-biphenyl-4-yl)-propionic 

acid 


613 


317 


(2S)-{[7^44ert-Bu1yl-phenoxy)-isoquino]ine-3-carbonyl]- 
amino}-3-(3*-cWoro-4'-fluoro-biphenyl-4-yl)-propionic 
acid methyl ester • 


611 


318 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinolme-3-carbonyl]- 
amino}-3-(3'-chloro-4'-fluoro-biplieriyl-4-yl)-propionic 

acid 


597 


319 


(2S)-{[7-(44ert-Butyl-phenoxy)-isoqiiinoline-3-carbonyl]- 
arnino}-3-(4*-fluoro-biphenyl-4-yl)-propionic acid methyl 
ester 


577 


320 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboriyl]- 
amino}-3-(4-phenoxy-phenyl)-propioriic acid methyl ester 


575 


321 


(2S)-{[6<4-tert-Butyl-phenoxyHsoquinoline-3-carbonyl]- 
am i no }-3-[4-(4-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid methyl ester 


643 


322 


(2S)-{[6-(4-tert-Bu1yl-phenoxy>isoqumoline-3-carbonyl]- 
ammo}-3-[4-(4-trifluoromethyl-phenoxy)-pheriyl]- 
propionic acid 


629 


323 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoqiimoline-3-carbonyl3- 
aimno}-3-[4-(3,3-^iimethyl-butoxy)-phenyl]-propionicacid 

methyl ester 


583 


324 


(2S)-{[6<4-tert-Buryl-phenoxy)-isoqumoline-3-carbonyl]- 
an u n o}-3-[4<2-(^clc^entyl-ethoxy)-pheriyl]-propiomc 

acid methyl ester 


595 
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325 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquiaolme-3-carbonyl]- 
amino}-3-{4-[2-(4-fluoro-phenyl)-ethoxy]-phenyl}- 
propionic acid methyl ester 


621 


326 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoqumolme-3-carbonyl]- 

animo}-3-{4-[2-(4-chIoro-phenyl)-ethoxy]-phenyl}^ 
propionic acid methyl ester 


637 


327 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino} -3-[4-(3^-dunethyl-butoxy)-phenyl]-propionic acid 


569 


328 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 

ainino}-3-[4-(2-cyclopeiityl-ethoxy)-phenyl]-propionic 

acid 


581 


329 


(2S)-{[6-(44ert"Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino} -3- {4-[2-(4-fluoro-phenyl)-ethoxy]-phenyl} - 
propionic acid 


607 


330 


(2S)-{[6-(44ert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino} -3- {4-[2-(4-chloro-phenyl)-ethoxy]-phenyl} - 
propionic acid 


623 


331 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid 
[2-(4-cyclopentylmethoxy-phenyl)-(l S)- 
dimethylcarbamoyl-ethyl]-amide 


594 


332 


6-(44ert-Butyl-phenoxy)-isoquinoline-3-caiboxylicacid 

{2-[4-(2-cyclopentyl-ethoxy)-phenyl]-(lS)- 

dimethylcarbamoyl-ethyl}-anaide 


608 


333 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid 
[2-[4-(3,3-dimethyl«butoxy)-phenyl]-(lS)-(3-methyl- 
[1 9 2,4]oxadiazol-5-yl)-ethyl]-amide 


607 


334 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid 
[2-[4-(2-cyclopentyl-ethoxy)-phenyl]-(lS)-(3-methyl- 
[1 5 2,43oxaaiazol-5-yl)-ethylJ-amiae 


619 


335 


6-(4-tert-Bu1yl-phenoxy)-isoquinoline-3-carboxylic acid 

[2-{4-[2-(4-fluoro-phenyl)-ethoxy]-phenyl>-(lS)-(3- 

methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


645 
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336 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylicacid 
[2-(4-cyclopentyloxy-phenyl)-(lS)-(3-methyl- 

Ll,Z, £ fjOXaaiaZ.01-*J-jfiy ©uiyij annuo 


591 


337 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic acid 
[2<4-ben2yloxy'phenyl)-(lS)»(3-methyl-[l,2,4]oxadiazol- 
d -y l j-euiyi j -propy i-ainiue 


655 


338 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoqunoline-3-carbonyl]- 
anuno}^^2 f -phenoxy-biphenyl^-yl)-propionic acid 
metnyi ester 


651 


339 


3-Biphenyl-4-yl-(2S)-{[6-(4-trifluoromethyl-phenoxy)- 
isoq uinoiuic- j -Cmuony i j-airiiiio ^ -propionic dciu. ixit/inyi 
ester 


571 


340 


3-Biphenyl-4-yl-(2S)-{[6-(4-trifluoromethyl-phenoxy)- 

ipnAiiinn1in0 ^-r^QThrvrivVI— amiTiA i— TvrATYi atii f* ur*in 
. lSOUUlllUllIlC -J "Lol UUiljf 1J. "OUJLU1U j UJJUl^ Oi/iU. 


557 


341 


. 3-Biphenyl-4-yl-(2R)- {[6-(4-tert-butyl-phenoxy)- 
isoquinoline-3-carbonyl]-ainino}-propionic acid methyl 
ester 


559 


342 


6-(4-Trifluoromethyl-phenoxy)4soquinoline--3-carboxylic 

nr*\r\ TO XA /^X7^1rtT>»Tlf^7 r 1_^fllrtYxA_T\VlP»T»'\f17-^l Q^-^^-TtiA+Vi^rl- 
aClQ 1 ^-i ^-iz-oyuiopciiLyi~CLiiuAy j piicnyij-^io ^-^j-juiciiiyi"" 

[1 ,2,4]oxadiazol-5-yl)-ethyl]-amide 


631 


343 


3-Biphenyl-4-yl-(2R)-{[6-(4-tert-butyl-phenoxy)- 
lsoquinoime- j -carDony ij -aniino / -propionic aciu 


545 ■ 


344 


6-(4-Trifluoromethyl-phenoxy)4soqiiinoline-3-carboxylic 
acid [2-(4-benzyloxy-phenyl)-(l S)-(3 -methyl- 
L l ^/rjoxauia^>i~ j-yi ) cuiy 1 j - djiiiuc 


625 


345 


6-(4-Trifluoromethoxy-phenoxy)-isoquinoline-3- 
carboxylic acid [2-[4-(2-cyclopentyl-ethoxy)-phenyl]- 
flSVf3-methvl-rL2,41oxadiazol-5-vl)-ethYll-amide 


647 


346 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic 

acid[2-(4-hydroxy-phenyl)-(lS)-(3-me%l- 

[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


523 
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347 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic 
acid[2-(4-but-3-ynyloxy-phenyl)-(lS)-(S-Tnetliy]- 
[ 1 ,2,4JoxaaiazoIo-yl)^tnylJ-armae 


575 


348 


6-(4-tert-Butyl-phenoxy)4soquinoline-3-cafboxylic 
acid[2-(4^yclopropylmethoxy-phenyl)-(lS)-(3-methyl- 
[1 ^,4Joxaaiazol-5-yl)-etiiylJ-amiae 


577 


349 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic 
acid[2-[4-(2-methyl-butoxy)-phenyl]-(lS)-(3-mettiyl- 
[ 1 ^,4]oxadiazol~5-yl)~ethyl]-amide 


593 


350 


6-(4-tert-Bu1yl-phenoxy)-isoquinoliiie-3-carboxylic 
acid[2-(4-cyclohexyImethoxy-phenyl)-(lS)-(3-methyl- 
[ 1 ^^joxadiazol-S-ylj-ethylj-amide 


619 


351 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbQxylic 
acid[2-[4-(3-cyclohexyl-propoxy)-phenyl]-(lS)-(3-methyl- 
[ 1 ,2 > 4joxadiazol--5-yl)-etnylj-amiae 


647 


352 


6-(44ert-Butyl-phenoxy)-isoquinoline-3-carboxylic 
acid[2-[4-(2-aziridin-l-yl-ethoxy)-phenyl]-(lS)-(3-methyl- 
[1 ,2,4]oxadia2:ol-5-yl)-etnyIJ-amiae 


592 


353 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic 
acid{(lS)-(3-methyl-[l,2,4]oxadiazol-5-yl)-2-[4-(2- 
pyrrohdin- 1 -yl-ethoxy)-pheayl]-ethyl} -amide 


620 


354 


6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carboxylic 

acid{(lS>(3-methyl-[l 9 2,4]oxadia2:ol-5-yl)-2-^ 

methyl-piperidin-4-yloxy)-phenyl]-ethyl}-amide 


620 


ice 

355 


(2b)- {Lo-(4-tert-Butyl-pnen^ 

amino} -3-(2'-phenoxy-biphenyl-4-yl)-propionic acid 


637 


356 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
anuno/ - j -|H-^i-nj uu-pnenoxy ^-pncnyij -propionic ociu 


606 


357 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl}- 
amino}-3-[4-(3-trifluoromethyl-phenoxy)-phenyl]- 
propionic acid 


629 
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358 


S-CS'-Chloro^fluoro-biphenyl-^yO-CaS)-!^^^ 
trifluoromethoxy-phenoxy)-isoquinoline-3-carbonyl]- 
amino} -propionic acid 


625 


359 


3-Biphenyl^yl-(2S)-{[6-(4-trifluoromethoxy-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-propionic acid methyl 
ester 


587 


360 


3-Biphenyl-4-yl-(2S)- { [6-(4-tnfluoromethoxy-phenoxy)- 
isoquinoIine-3-carbonyl]-amiBo} -propionic acid 


573 


361 


3-[4-(4-Amino-phenoxy)-phenyl]^2S)-{[6-(44ert-butyl- 
phenoxy)-isoqiunobne-3-carbonyl]-anuno} -propionic acid 


576 


362 


(2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino } -3- {4-[4-(2-carboxy-acetylamino)-phenoxy]- 
phenyl} -propionic acid 


662 


363 


4-{4-[4-((2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino} -2-carboxy-ethy l)-phenoxy]- 
phenylcarbamoyl} -butyric acid 


690 


364 


N-{4-[4-((2S)-{[6-(4-tert-Butyl-phenoxy)-isoqumoline-3- 
carbonyl]-amino}-2-methoxycarbonyl-ethyl)-phenoxy]- 
phenyl} -succinamic acid methyl ester 


704 


365 


N-{4-[4-((2S)-{[6-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-2-carboxy-ethyl>-phenoxy]-phenyl}- 
succinamic acid 


676 



Example 366 

2-(2-Biphenyl-4-yl-(lS)-methoxycaft^ 
acid tert-butyl ester 

450 mg (1.5 mmol) of 5-hydroxy-indole-l,2-dicarboxylic acid 1-tert-butyl ester 
(made from 5-hydroxy-lH-indole-2-carboxylic acid by protecting with BOC) was reacted 
with 470 mg (1.9 mmol) of (2&)-amino-3-biphenyl-4-yl-propionic acid methyl ester as 
described in general procedure A. The crude product was purified by flash column 
chromatography on silica using 7:3 hexane/ethyl acetate as an eluents to afford 400 mg of the 
title compound as a white solid. 

LCMS:514(M+1) + 
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Example 367 

2- (2-Biphenyl-4-yl-(lS)-methoxycarbonyl^^ 

1- carboxylic acid tert-butyl ester 

400 mg (0.78 xnmol) of above Example 366 was reacted with 280 mg (1.55 mmol) of 
4-terf-butyl phenylboronic acid, as described in general procedure G. The crude product was 
purified by flash column chromatography on silica using 9:1 hexane/ethyl acetate as an 
eluents to afford 50 mg of the title compound as a white solid. 

LCMS:647(M+1) + 

Example 368 

3- Biphenyl-4-yl»(2S)-{[5-(4-tert-butyl-phenoxy)-lH-indole-2-carbonyl] 
acid methyl ester 

20 mg (0.039 mmol) of example 367 was treated with 4.0 M HC1 in dioxane as 
described in general procedure N to afford 19.5 mg of the title compound. 
LCMS:547(M+1) + 

Example 369 

2- (2-Biphenyl-4-yl-(lS)-carboxy-ethylcarbamoy 
carboxylic acid tert-butyl ester 

20 mg (0.039 mmol) of the above Example 367 was hydrolyzed as described in 
general procedure C to afford the title compound (19.5 mg). 
LCMS:633(M+1) + 

Example 370 

(2S)-(2-Biphenyl-4-yl- 1 -carboxy-ethylcarbamoyl)-5-(4-tert-butyl-phenoxy)-indole- 1- 
carboxylic acid tert-butyl ester 

15 mg (0.023 mmol) of above Example 369 was dissolved in 1 .0 ml of 4.0 M HC1 in 
dioxane and stirred at room temperature for 45 min. Evaporation of the solvent under vacuo 
gave the title compound (12.6 mg). 

LCMS: 533 (M+l) + 

Example 371 

7-(4-/eAt-Butylphenoxy)-isoquinoUne-3-carboxylic acid 
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To a solution of (3S)-7-hydroxy-3,4-dihydro-lH-isoqum^ acid 2- 

terf-butyl ester (1.47 g, 5.0 mmol) in dry DMF (25 mL) at ambient temperature, was added 
iodomethane (1.2 eq., 6.0 mmol, 0.37 mL) and diisopropylethylamine (1.5 eq. 7.5 mmol, 1.31 
mL) in succession, and the reaction mixture was stirred at rt for 3-4 hours, at which point 
LC/MS analysis showed the presence of product The reaction mixture was poured into 50 
mL of water and extracted with DCM (3 x 50 mL) and the combined DCM extracts were 
washed with water (3x50 mL) and brine (50 mL), dried over Na 2 S04, filtered and 
concentrated in vacuo. The crude product was purified by flash column chromatography on 
silica (20-30 % ethyl acetate in hexanes) to afford (3S)-7-hydroxy-3,4-dihydro-lH- 
isoquinoline-2,3-dicarboxylic acid 2-te?f-butyl ester 3-methyl ester (1.13g). 
LCMS:308(M+1) + . 

The above phenol (1.20 g, 3.91 mmol) was reacted with 4-(tert-butyl)phenylboronic 
acid (1.6 eq., 6.26 mmol, 1.11 g), copper(E) acetate (1.0 eq. 3.91 mmol, 710 mg) as desribed 
in general procedure G. Flash column chromatography on silica (ethyl acetate/hexanes) 
provided 750 mg of the desired product, (3S)-7-(4-ferr-butylphenoxy)-3 > 4-dihydro-lH- 
isoquinoline-2,3-dicarboxylic acid 2-terf-butyl ester 3-methyl ester. 

LCMS:440(M + 1) + 

A portion of the material described above (400 mg, 0.91 mmol) was placed in a dry 4 
dram vial containing a magnetic stir bar, and was treated with a 4N solution of anhydrous 
HC1 in 1,4-dioxane (1.0 mL, 4.0 mmol, 4.4 eq) The reaction was stirred at ambient 
temperature for 1 hour, at which point the reaction appeared to be complete by TLC. The 
solvent and residual HC1 was removed under vacuum and the crude product, (3S)-7-(4-tert- 
butylphenoxy)-l,2,3,4-tetrahydroisoquinoline-3-carboxylic acid methyl ester hydrochloride, 
was used without further purification. 

LCMS:340(M+1) + 

The above crude product was dissolved in 18 mL of dry toluene and DDQ (3.0 eq., 
2.73 mmol, 620 mg) was added in a single portion. The mixture was heated at reflux for 2 
hours then cooled and concentrated on a rotary evaporator. The crude residue was placed 
directly atop a silica gel column and eluted with a 1 : 1 mixture of ethyl acetate and hexanes to 
furnish 229 mg of the product, 7-(4-/^-butylphenoxy)-isoquinoline-3-carboxylic acid 
methyl ester. A portion of the ester (208 mg, 0.62 mmol) was hydrolyzed as described in 
general procedure C to afford 199 mg of the title compound as a white solid. 
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! H-:NMR (400 MHZ, CDC1 3 ): 5 8.47 (s, 1H), 7.98 (d, 1H), 7.59 (s, 1H), 7.53 (dd, 1H), 
7.46 (d, 2H), 7.05 (d, 2H), 3.15 (d, 2H), 2.35 (m, 1H), L67 (m, 4H), 1,53 (m, 2H), 1.36 (s, 
9H), 1.30 (m, 2H). LCMS: 322 (M + 1) + . 

Example 372 

3-Biphenyl-4-yl-2S-{[7-(4-tert-bu^ 
acid methyl ester 

321 mg (1.0 mmol) of 7-(4-^^Butylphenoxy)-isoquinoline-3-carboxylic acid 
(example 371) was reacted with 225 mg (1.0 mmol) of (L)-biphenylalanine methyl ester as 
described in general procedure A. The crude product was purified by flash column 
chromatography on silica using 20-30% ethyl acetate in hexanes as eluent, to afford 420 mg 
of the title compound as a white solid. 

LCMS 560(M+1) + * 

Example 373 

3-Biphenyl-4-yl-(2S)- {[7-(4-tert-butylphenoxy)4soquinohne-3-carbonyl]amino} - 
propionic acid 

420 mg (0.75 mmol) of above ester (example 372) was hydrolyzed as described in 
general procedure C to afford the title compound (408 mg). 

! HNMR: (400MHz, CDC1 3 ) 5 8.93 [s,lHJ, 8.66 [d, 1H], 8.54 [s, 1H], 7.92 [d, 1H], 
7.53-7.43 [m, IB], 7.37 [app t, 2H] 9 7.30 [m, 4H], 7.03 [dd, 2H], 5.15 [ X of ABX pattern, 
1H], 3.37 [ AB of ABX pattern, 2H], 1.36 [s, 9H]. LCMS 546 (M+l) + 

Example 374 

(2S)- {[7-(4-tert-Bu1yl-phenoxy)-isoqiiinoline-3-carbonyl]-aniino} -3-(4-hydroxy-phenyl)- 
propionic acid methyl ester 

500 mg (1.6 mmol) of 7-(4-/er^-Butylphenoxy)-isoquinoline-3-carboxylic acid was 
reacted with 430 mg (1.8 mmol) of (2S)-amino-3-(4-hydroxy-phenyl)-propionic acid methyl 
ester as described in general procedure A. The crude product was purified by flash column 
chromatography on silica gel using 3:2 hexane/ethyl acetate as eluent, to afford 600 mg of the 
title compound as a white solid. 

LCMS 499 (M+l) + 
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Example 375 

(2S)-{[7-(44ert-Butyl-phenoxy)-isoquin^ 
propionic acid methyl ester 

Example 376 

(2S)- {[7-(4»tert-Butyl-phenoxy)-isoquinoline-3-carbonyy -3-(4-phenoxy- 
phenyl)-propionic acid methyl ester 

50 mg (0.1 mmol) of (2S)-{[7-(4-tert-butyl-phenoxy)-isoquinoline-3-carbonyl]- 
amino}-3-(4-hydroxy-phenyl)-propionic acid methyl ester (Example 374) was reacted with 
24 mg (0.2 mmol) of phenyl boronic acid as described in procedure G. Column 
chromatography using DCM as an eluent gave 10 mg of example 375 [LCMS 575 (M+l) + ] 
and 15.0 mg of example 376 [LCMS: 651 (M + 1)*] as a white solids. 

Example 377 

(2S)-{[7-(4-tert-Butyl-phenoxy)-isoqum^ 
propionic acid 

8.0 mg (0.013 mmol) of above ester (Example 375) was hydrolyzed as described in 
general procedure C to afford the 7.0 mg of the title compound as a white solid. 

l H-NMR (400 MHZ, CDC1 3 ): 5 8.95 (s, 1H), 8.60 (d, 1H), 8.54 (s, 1H), 7.96 (d, 1H) S 
7.56 (dd, 2H), 7.45 (dd, 2H), 7.33 (m, 7H), 7.05 (m, 2H), 6.94 (m 5 3H), 5.04 (m, 1H), 3.91 
(m 5 1H), 3.25 (m, 1H), 1.36 (s, 9H). LCMS 561 (M + 1) + 

Example 378 

(2S)-{[7-(44ert-Butyl-phenoxy)-isoquino 
phenyl)-propionic acid 

6.0 mg (0.009 mmol) of above ester (Example 376) was hydrolyzed as desribed in 
general procedure C to afford the 5.0 mg of the title compound as a white solid. 

LCMS 637(M + 1) + 

Example 379 

3-(4-Bromo-phenyl)-(2S)-{[7-(4-tert 
propionic acid methyl ester 
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500 mg (1.55 mmol) of 7-(4-rert-butylphenoxy)-isoquinoline-3-carboxylic acid 
(Example 371) was reacted with 441 mg (1.7 mmol) of (2S)-amino-3-(4-bromo-phenyl)- 
propionic acid methyl ester as described in general procedure A- The crude product was 
purified by flash column chromatography on silica using 8:2 hexaae/ethyl acetate as eluent, 
to afford 830 mg of the title compound as a white solid. 
LCMS: 562(M + 1) + 

Example 380 

(2S)-{[7-(4-tert-Butyl-phenoxy)-isoqu^^ 
biphenyl-4-yl)-propionic acid methyl ester 

50 mg (0.089 mmol) of 3-(4-bromo-phenyl)-(2S)-{[7-(4-tert-butyl-phenoxy)- 
isoquinoline-3^arbonyl]-amino}-propionic acid was reacted with 31 mg (0.17 mmol) of 3- 
chloro-4-fluorophenylboronic acid in toluene as described in procedure D. Column 
chromatography using 8:2 hexane and ethyl acetate as an eluent gave 46 mg of title 
compound as a white solid. 

LCMS: 611 (M+l) + 

Example 381 

(2S)- {[7-(4-tert-Butyl-phenoxy)-isoqm 
biphenyl-4-yl)-propionic acid 

40 mg (0.065 mmol) of above ester Example 380 was hydrolyzed as described in 
general procedure C to afford the 38.5 mg of the title compound as a white solid. 

LCMS: 597(M+1) + 

Example 382 : 

(2S)-[(7-Benzyloxy-isoquinolme-3-ca^^ acid methyl 

ester 

2.0 g, (6.8 mmol) of (3S)-7-hydroxy-3,4-dihydro-lH-isoquinaline-2 3 3-dicarboxylic 
acid 2-tert-butyl ester was reacted with 2.56 g (15.0 mmol) of benzyl bromide as described 
in general procedure H. The resulting crude product was subjected to hydrolysis as described 
in general procedure C. The crude product was purified by column chromatography using 1:1 
ethyl acetate and hexane as eluent to afford 0.5 g of 7-benzyloxy-3,4-dihydro-lH- 
isoquinoline-2,3-dicarboxylic acid 2-tert-butyl ester. 

LCMS: 384 (M'+ 1) + 
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0.5 g (13.0 mmol) of above compound was deprotected according to the general 
procedure N and oxidation with DDQ as described for the synthesis of example 371 gave 
0.25 g of 7-benzyloxy-isoquinoline-3-carboxylic acid as a light yellow solid. 
LCMS: 280(M+1) + 

250 mg (0.9 mmol) of above 7-ben2yloxy-isoquinoline-3-carboxylic acid was reacted 
with 228 mg (0.9 mmol) of (L)-biphenylalanine methyl ester as described in general 
procedure A. The crude product was purified by flash column chromatography on silica using 
15% ethyl acetate in hexanes as eluent,to afford 416 mg of the title compound as a white 
solid. 

LCMS: 517 (M-fl) + * 
Example 383 (201344> 

(2S)-[(7-Benzyloxy4soqumolme-3-^^ acid 
16 mg (0.031 mmol) of example 382 was hydrolyzed as described in general 

procedure C to afford 15.5 mg of the title compound as a white solid. 
LCMS: 503 (M+l) + " 

Example 384 

3-Biphenyl-4-yK2S)-[(7-hydroxy^^ acid methyl 

ester 

400 mg (0.77 mmol) of example 382 was dissolved in 4:1 MeOH/ethyl acetate (25 
ml) and 50 mg of Pd(OH) 2 was added to the reaction mixture at rt andhydrogenated at 60 psi 
overnight.. Then the reaction mixture was filtered and evaporated in vacuo to give 300 mg of 
the title compound. i 

LCMS: 427 (M+l) + * 

Example 385 

3-Biphenyl-4-yl-(2S)-[(7-cyclopen^ acid 
methyl ester 

Example 384 (50 mg, 0.012 mmol) was reacted with 2-cyclopentyl-ethanol (26.9 mg, 
0.023 mmol) as described in general procedure N. The resulting crude product was subjected 
to column chromatography using 15 % ethyl acetate in hexane to give 57 mg of the title 
compound. 

LCMS: 523 (M+l) + - 
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Example 386 

3-Biphenyl-4-yl-(2S)-[(7-cyclopentyto^^ 

20 mg (0.038 mmol) of example 385 was hydrolyzed as described in general 
procedure C to afford 19.4 mg of the title compound as a white solid. 

. ! H-NMR (400 MHZ, CDC1 3 ): 5 9.01 (s, 1H), 8.66 (d, 1H), 8.51 (s, 1H), 7.87 (d, 1H), 
7.51 (m, 4H), 7.40 (m, 3H), 7.33 (m, 2H), 7.25 (d, 2H), 5.13 (m, 1H), 4.13 (t, 2H), 3.43 (m, 
1H), 333 (m, 1H), 2.00 (m, 1H), 1.90 (m, 4H), 1.67 (m, 2H), 1.56 (m, 2H), 1.22 (m, 2H). 
LCMS: 508(M+1) + * 

Example 387 (200735) 

3-Biphenyl-4-yl-2- {[7<44ert-butylphenoxy)-isoquinoline-3-carbonyl]propylami 
propionic acid methyl ester 

To a solution of N-propyl-(L)-biphenylalanine methyl ester (1.0 eq, 0.1 mmol, 30 mg) 
in 1 mL of dry DCM was added 7-(4-tert-butoxyphenoxy)-isoquinoline-3-carbonyl chloride 
(made from example 371 by reaction with oxalyl chloride) (1.4 eq., 0.14 mmol, 48 mg) in dry 
DCM (1 .4 mL), followed by the addition of triethylamine (5.0 eq., 0.5 mmol, 70 pL). The 
reaction was stirred at rt for 1 hour. The solvent was removed and the crude residue was 
purified by flash column chromatography on silica using 20% ethyl acetate in hexanes as 
eluent, to afford 60 mg of the title compound. 

LCMS: 601 (M+l) + * 

Example 388 

3-Biphenyl-4-yl<2S)-{[7<4-tert-butylphenoxy)4soquinoline-3-carb 
propionic acid 

The title compound was prepared (19.5 mg) by saponification of Example 387 (20 
mg, 0.033 mmol) according to the general procedure C. 

] H NMR: (400MHz, CDCI3) 8 8.95 [s,lH], 8.11 [s, 1H], 7.91 [d, 1H], 7.63 [dd, 1H], 7.53 [m, 
2H], 7.47-7.40 [m, 6H], 7.36-7.32 [m, 2H], 7.07-7.02 [m, 4H], 4.78 [X of ABX pattern, 1H], 
3.82 [ m, 1H], 3.34-3.12 [AB of ABX pattern, 2H], 3.24 [m, 1H], 1.78 [dt,2H], 1.36 [s, 9H], 
0.98 [t, 3H]. LCMS: 587 (M +1 ) + ' 
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Example 389 (200733) 
3-Biphenyl-4-yl-(2S)-{[7-(4-tert-butylphe^^ 
imethylpropyl)-amino} -propionic acid methyl ester 

The preparation of the title compound (34 mg) is carried out as for the preparation of 
compound 387, except for the use of N-neopentyl-(L)-biphenylalanine methyl ester as the 
amine. 

Example 390 

3-Biphenyl-4-yl-(2S)-{[7-(4-tert-butylphenoxy)-isoqumolme-3-carbonyl]-(2 3 2- 
dimemylpropyl)-amino} -propionic acid 

The title compound was prepared (19.5 mg) by saponification of the example 387 (20 
mg, 0.033 mmol) according to the general procedure C. 

*H NMR: (400MHz, CDCI3) 8 8.23 [s, 1H], 7.95 [d, 1H], 7.51 [d, 1H], 7.46 [app d, 
2H], 7.05 [app d, 2H], 4.04 [br s, 2H], 3.63 [m, 2H], 3.15 [d, 2H], 2.13 [septet, 1H], 1.64 [m, 
2H], 1.60-1.51 [m, 2H], 1.50-1.44 [m, 2H], 1.37 [s, 9H], 1.31-1.18 [m, 4H], 0.99 [s, 9H]. 
LCMS:587(M+1) + - 

Example 391 

7-(4-tert-Butyl-phenoxy)-isoqumoh^e-3-caAoxyHcacid[2-[4-(2-cyclopentyl-ethoxy)- 
phenyl]-(lS)-(3-methyl-[l^,4]oxadiazol-5-yl)-ethyl]-amide 

The title compound was synthesized according to general procedure A, using 44 mg 
(0. 13 mmol) of 2-[4-(2-yclopentyl-ethoxy)-phenyl]-(lS)-(3-methyl-[l,2,4]oxadiazol-5-yl)- 
ethylamine (synthesized as described for 2-(4-cyclopentylmethoxy-phenyl)-l-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-emylamine in example 303) , 7-(4-/grt-Butylphenoxy)-isoquinoline-3- 
carboxylic acid (example 371) (1.0 eq., 44 mg, 0.13 mmol), HBTU (1.2 eq., 0.15 mmol, 57 
mg), DIEA, (4.0 eq., 0.50 mmol, 0.088 mL) in dry DMF (1.3mL). Silica gel chromatography 
(20-30% EtOAc in hexanes) afforded 63 mg of the title compound. 

'H NMR: (400MHz, CDCI3) 8 8.98 [s,lH], 8.73 [d, 1H], 8.54 [s, 1H], 7.95 [d, 1H], 
7.55 [dd, 1H], 7.45 [m, 2H], 7.34 [d, 1H], 7.08-7.02 [m, 4H], 6.77 [m, 2H], 5.80 [dt, 1H], 
3.90 [t, 2H], 3.35 [d, 2H], 2.39 [s, 3H], 1.93 [septet, 1H], 1.85-1.75 [m, 1H], 1.76 [q, 2H], 
1.64-1.57 [m, 2H] S 1.56 [m, 1H], 1.55-1.50 [m, 2H], 1.37 [s, 9H], 1.13 [m, 2H]. LCMS 620 
(M+l). 
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By analogous methods to those described above the following Examples were synthesized: 



Example 


Name 


LC/MS 


392 


(2S)-[[7-(4-tert-Butyl»phenoxy)-isoquinoline-3- 
carbonyl]-(4-fluoro-phenyl)-amino]-3-[4-(4- 
iiiiuiu-piiciiuAy ^-pnenyij -propionic aciu meixiyi 
ester 


687 


393 


(2S)-[[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
caibonyl]-(4-trifluoromethyl-phenyl)-amino]-3- 
[H-^H-ixiiiuoromeinyi-pnenoxy j-pnenyij - 
propionic acid methyl ester 


787 


394 


(2S)-[[7-(4-tert-Butyl-phenoxy)-i5oq\iinoline-3- 
carbonyl]-(4-trifluoromethoxy-phenyl)-ainino]- 
-> mil uorome wo xy-pneiioxy j-pneny ij - 
propionic acid methyl ester 


819" 


395 


(2S)-[[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-(4-cUoro-phenyl)-amino]--3-[4-(4- 
umoro-pnciioxy^-pncnyi j -propionic aciQ meinyi 
ester 


719 


396 


3-Biphenyl-4-yl-(2S)-{[7-(4-tert-butyl- 
pnenoxy j-isoquinonne-o-carDonyij- 
cyck>pentylmethyl-amino}-propiomc acid 
methyl ester 


641 




\£ o ) \D cii&y i- [_ / ^ » Lcri-Q uiyi-pnenoxy )~ 
isoquinoline-3-carbonylJ-amino} -3-biphenyl-4- 
yl-propionic acidmethyl ester 




398 


3-Biphenyl-4-yl-(2S)- {[7-(4-trifluoromethyl- 
benzyloxy)-isoquinoline-3-carbonyl]-amino} - 
propionic acid methyl ester 


585 


399 


3-Biphenyl-4-yl-(2S)-{[7-(4-trifluoromethyl- 
beiizyloxy)4soquinoline-3-carbonyl]-amino} - 
propionic acid 


571 
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400 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-3-[4-(4-fluoro-phenoxy)- 
phenyl]-propionic acid 


579 . 


401 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
• carbonyl]-aiiiino}-3-[4-(4-trifluoromethyl- 
phenoxy)-phenyl]-propionic acid 


629 


402 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-3-[4-(4-trifluoromethoxy- 

phenoxy)-phenyl]-propiomc acid 


645 


403 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-3-[4-(4-chloro-pheno7cy)- 
pnenylj-propionic acid 


595 


404 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-aiiiino}-3-[4--(3,3-dimethy]-butoxy)- 
phenylj-propiomc acid methyl ester 


583 


405 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-amino}-3-[4-(3 ? 3-dimethyl-butoxy)- 
phenylj-propiomc acid 


569 


406 


(2 S)- { [7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-ainino}-3-(4-phenethyloxy-phenyl)- 
propionic acid methyl ester 


603 


407 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-ainino}-3-(4 ! -fluoro-biphenyl-4-yl)- 
propionic acid 


563 


408 


7-(4-tert-Butyl-phenoxy)-isoqmnoline-3- 
carboxylic acid p-^'-chloro^-fluoro- 
biphenyI-4-yl)-(l S)-(3"*methyl-[l ,2,4]oxadia2ol- 
5-yl)-ethyl]-(2,2-dimethyl-propyl)-amide 


705 


409 


3-Biphenyl-4»yl-(2S)-[(7-cyclopentyloxy- 

i so quinoiiiie- .> -caroonyi ) -amino j -propiom c acio 


481 


410 


3-Biphenyl-4-yl-(2R)- { [7-(4-tert-butyl- 
phenoxy)4soquinoline-3-cart>onyl]-amino } - 
propionic acid methyl ester 


559 
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411 


3-Biphenyl-4-yl-(2R)-{[7-(4-tert-butyl- 
phenoxy)-isoquinoline-3-carbonyl]-amino}- 
propionic acid 


545 


412 


(2S)-{[7-(4-tert-Butyl-phenoxy)-isoquinoline-3- 
carbonyl]-arnino}-3-phenylpropionic acid 


469 



Example 413 

3-Biphenyl-4-yl-2S-[(3-ethylsulfanyl-6-h^ 
acid methyl ester 

2- Amino-4-methoxy aniline (5.0 g, 36.2 mmol) was dissolved in 50 mL of ethanol 
and triethylamine (5.08 mL, 69.1 mmol) added. The mixture was cooled to 0 °C and 
diethylbromomalonate (8.02 mL, 47.0 mmol) in 8 mL of ethanol was added dropwise over 30 
minutes. Mixture is stirred at 0 °C for 30 minutes and 16 h at room temperature. The 
resulting solid was isolated and stirred in 200 mL water and 50 mL IN HC1 for 1 h. The 
solid was filtered, suspended in toluene and evaporated to dryness to give the 6-methoxy-3- 
oxo-3,4-dihydro-quinoxaline-2-carboxylic acid ethyl ester as a solid (5.2 g). 

LCMS 249(M+1) + . 

6-Methoxy-3K)xo-3,4-dihydro-qxiinoxaline-2-carboxylic acid ethyl ester (5.2 g, 20.9 
mmol) was suspended in 75 mL of POCI3 and resulting mixture heated to 100 °C for 1 h. 
The reaction mixture was poured onto 500 mL of ice-water and the pH of the solution 
adjusted to 3 with cone. NH4OH. Mixture was extracted twice with 300 mL of EtOAc. The 
combined organic layers were dried over Na2S04 and evaporated to give the 3-chloro-6- 
methoxy-quinoxaline-2-carboxylic acid ethyl ester (4.6 g). 

LCMS 267 (M+l) + . 

To a solution of 3-chloro-6-methoxy-qiiinoxaline-2-carboxylic acid ethyl ester (2.0 g, 
7.5 mmol) in 80 mL of DMF was added sodium ethanethiolate (5.0 g, 60 mmol) and the 
resulting mixture was heated at 1 1 5 °C for 3 h. The mixture was poured onto 100 mL EtOAc 
and 300 mL IN HC1. The organic layer was washed twice with IN, dried over Na2SC>4 and 
% evaporated to give the sulfide(1.6 g). 

LCMS 251 (M+l) + . 

3- Ethylsulfanyl-6-hydroxy-quinoxaline-2--carboxylic acid (1.0 g, 4.0 mmol) was 
coupled with (2S)-amino-3-biphenyl-4-yl-propionic acid methyl ester hydrochloride (1.1 6g, 
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4.0 mmol) as described in general procedure A. Column chromatography over silica using 
8:2 and 7:3 hexanes-ethyl acetate as eluants gave the title compound (1.2 g). 
LCMS 488(M+1) + . 

Example 414 

3-Biphenyl-4-yl-(2S)-{[6-(4-tert-bu^^ 
amino} -propionic acid methyl ester 

600 mg (1.22 mmol) of Example 413 was reacted with 4-t-butylphenylboronic acid 
(329 mg, 1.9 mmol), Cu(OAc) 2 (223 mg, L2 mmol) , and triethylamine (0.86 mL, 6.2 mmol) 
as described in general procedure G. Column chromatography over silica using 8:2 and 6:4 
DCM-hexanes as eluants gave the title compound (62 mg). 

LCMS 620(M+1) + . 

Example 415 

3-Biphenyl-4-yl-(2S)-{[6-(44ert 
amino} -propionic acid 

3-BiphenyI-4-yl-(2S)-{[6-(4-tert-butyl-phenoxy)-3-ethylsulfanyl-q 
carbonyl]-amino}-propionic acid methyl ester (30 mg, 0.048 mmol) was hydrolyzed as 
described in general procedure C. Column chromatography over silica using DCM and 95:5 
DCM-methanol as eluants gave the title compound (22 mg). 

LCMS 606(M+1) + . 

Example 416 

3-Biphenyl-4-yl-(2S)-{[6-(4-tert^ 
acid methyl ester 

To a stirring solution of 50 mg (0.089 mmol) of Example 372 in MeOH, 0.2 ml of 
Raney nickel in water (suspension) was added at rt and stirring continued for another 30 min. 
Then the reaction mixture was filtered and evaporated solvent to afford 30 mg of the title 
compound as a white solid. 

LCMS 560 <M+1) 

Example 417 

3-Biphenyl-4-yl-(2S)-{[6-(4-tert^ 
amino} -propionic acid methyl ester 



244 



WO 2005/014533 PCT/US2004/025463 
To a suspension of 2-amino-5-methoxy-benzoic acid (8.0 g, 47.8 mmol) in toluene 
(100 mL) was added a solution of phosgene (20%, 50.0 mL) in toluene and triethyl amine 
(13.40 mL). The reaction mixture was heated at 80 C for 1.5 h. The precipitated product was 
filtered and washed with hexanes and toluene and dried to give 9.00 g of 6-methoxy-lH- 
benZo[d][l .3]oxazine-2,4-dione as a light brown solid. This was used directly for the next 
step. 

To a solution of 6-methoxy-lH-benzo[d][1.3]oxazine-2,4-dione (7.0 g, 36.2 
mmol) in THF (50 mL) was added NH4OH (20 mL) and the reaction was stirred at rt for 1 h. 
The solution was concentrated under reduced pressure and dried to give 5.0 g of 2-amino-5- 
methoxy-benzamide as a dark brown solid. 
LCMS: 169 (M + l) + 

To a solution of 2-amino-5-methoxy-benzamide (4.42 g, 26.597 mmol) in pyridine 
(20 mL) was added ethyloxalyl chloride (4.02 g, 29.46 mmol) and the reation was stirred at 
RT for 4 h. The reaction was concentrated under reduced pressure to remove pyridine. The 
residue was dissolved in acetic acid (70 mL) and acetic anhydride (12 mL) and the solution 
was refluxed overnight. The reaction mixture was concentrated and dissolved in EtOAc and 
washed with water, dried (Na 2 S04) 9 and concentrated under reduced pressure to give 1 .74 g 
of 6-methoxy-4-oxo-3,4-dihydro-quinazoline-2-carboxyhc acid ethyl ester. 
LCMS: 249 (M + l) + 

To 6-methoxy^-oxo-3,4-dihydro-quinazoline-2-carboxyhc acid ethyl ester (1.38 g, 
5.438 mmol) was added POCI3 (25 mL) and the solution was heated at 100 °C for 1 .5 h. The 
solution was concentrated under reduced pressure and the residue was dissolved in EtOAc 
and washed with water, brine, dried (Na2SO<0 and concentrated under reduced pressure to 
give 1.22 g of 4-chloro-6-methoxy-quinazoline-2-carboxylic acid ethyl ester. 

LCMS: 268(M+1) + 

To a solution of 4-chloro-6-methoxy-quinazoline-2-carboxylic acid ethyl ester (1.22 
g, 4.574 mmol) in anhydrous DMF (4.0 mL) was added sodium ethanethiolate (3.07 g, 36.59 
mmol) and the reaction mixture was heated at 140 °C for 3 h. Water and EtOAc was added . 
The pH of the aq. layer was adjusted to 6 with citric acid. The organic layer was separated 
and the aq. layer was extracted with EtOAc. The combined organic layer was washed with 
water, brine, dried (Na2S04) and concentrated under reduced pressure to give 0.770 g of 4- 
ethylsulfanyl-6-hydroxy-quinazoline-2-carboxylic acid. 

LCMS: 252(M+1) + 
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A solution of 4-ethylsulfanyl-6-hy(koxy^iunazoline-2-carboxylic acid (0.770 g, 3.07 
mmol) in anhydrous DMF (6.0 mL) was treated with (2S)-amino-3-biphenyl-4-yl-propionic 
acid methyl ester hydrochloride (0.900 g, 3.07 mmol), HBTU (1.16 g, 3.07 mmol), and DffiA 
(1 .20 mL, 1 0.7 mmol) by the general procedure A. The crude product was purified by flash 
column chromatography on silica gel using EtOAc containing 0.25% methanol to give 0.725 
g of 3 -biphenyl-4-yl-2-[(4-ethylsd 
propionic acid methyl ester. 
LCMS: 489 (M+l) + 

A solution of 3-biphenyM-yl-2-[(4-ethylsulfanyl-6-hydroxy-quinazoline-2(S)- 
carbonyl)-amino]-propionic acid methyl ester (0.350 g, 0.717 mmol) in anhydrous DCM 
(12.0 mL) was treated with 4-tert-butylphenylboronic acid (0.320 g, 1.794 mmol), copper 
acetate (0.195 g, 1.076 mmol), and TEA (0.500 mL, 3.589 mmol) by the general procedure 
G. The crude product was purified by flash column chromatography on silica gel using 
hexanes/EtOAc 3:2 to give 34 mg of 3-biphenyl-4-yl-(2S)-{[6-(4-tert-butyl-phenoxy)-4- 
ethylsulfanyl-quinazoline-2-carbonyl]-amino}-propiomc acid methyl ester. 

LCMS: 620 (M+l) + 

Example 418 

3-BipheaayM-yl-(2S)- {[6<44ert 
amino}-propionic acid 

A solution of 3-biphenyl-4-yl-2-{[6-(4-tert-butyl-phenoxy)-4-ethylsulfanyl- 
quinazoline-(2S)-carbonyl]-amino} -propionic acid methyl ester (29 mg, 0.047 mmol) in 
THF:MeOH (4:1, 1.0 mL) was treated with LiOH solution (8 mg, 0.188 mmol) in water by 
the general procedure I to give 23 mg of 3-biphenyl-4-yl-(2S)-{[6-(4-tert-butyl-phenoxy)-4- 
ethylsulfanyl-quinazoline-2-carbonyl]-amino} -propionic acid as a white solid. 
5 H NMR: (400MHz, CDC1 3 ): 8 8.65 [d, 1H], 8.13 [d, 1 H}, 7.58 -7.25 [m, 12 H], 7.02 [d, 2 
H], 5.23 [m, 2 H], 4.09 [s, 1H], 3.42 [bs, 2 H], 3.16 [m, 2 H], 3.03 [bs, 1 H], 1.34 [s, 9 H], 
1.22 [t, 3 H]. LCMS: 606 (M+l) + 

Example 419 

7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyWsoquinoline-3-carb acid 

To a stirring of solution of H-Tyr(0-ffiu)-OMe HC1 (15 g, 52.1 mmol), NEt 3 (13.1 g, 
129.7 mmol) in 400 ml of DCM at 0 °C was added cyclopentyl acetyl chloride (8.4 g, 57.3 
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mmol). Reaction mixture was warmed to rt and stirring was continued for 45 min. Then the 
organic layer was washed with water, 1.0 N HC1 and brine then dried over Na 2 SC>4. 
Evaporation of the solvent gave 19 g of amide, which was used for further step without 
purification. 

LCMS: 438 (M+l) + 

To a stirring solution of above amide (19 g, 52.1 mmol) in 400 ml of anhydrous 
DCM at 0 °C was added oxalyl chloride (7.9 g, 63.1 mmol). The reaction mixture was 
brought to rt and stirring continued for another one hour. Then the reaction mixture was 
cooled to -10 °C and to it anhydrous FeCh (lO.lg, 62.3 mmol) was added portionwise. The 
stirring was continued for 12 h at r.t and the reaction mixture was treated with 200 ml of 2.0 
M HC1 for 2h. The Organic layer was separated washed with water and brine, dried over 
Na 2 S04 and concentrated in vacuo. Methanol (400 ml) and cone. H2SO4 (10 ml) was added to 
the foamy residue and reaction was heated to reflux for 12 h, methanol was evaporated and 
the crude product was extracted with ethyl acetate (2 X 100 ml). The aqueous layer was 
basified with NH4OH (pH > 9) and extracted with DCM (2 X 100 ml). The organic layer was 
washed with water and brine and dried over Na2S0 4 evaporation of the solvent gave 7.0 g of 
l-cyclopentylmethyl-7-hydroxy-3, 4-dihydro-isoquinoline-3-carboxylic acid methyl ester. 

LCMS: 288 (M+l) + 

The above compound (7 g, 24.3 mmol) was dissolved in 200 ml of DCM, then 8.8 g 
(48.6 mmol) of copper acetate and 12.3 g (121 mmol) of NEt3 was added. The resulting 
mixture was stirred at rt for 2.0 h, filtered, and the filtrate was concentrated followed by 
column chromatography using 1:1 ethyl acetate and hexane to give 6.6 g of 1- 
cyclopentyhiiethyl-7-hydroxy-isoquinoline-3-carboxyhc acid methyl ester. 

LCMS: 286(M+1) + 

3.0 g (10.5 mmol) of above phenol, 2.7 g (15.7 mmol) of 4-tert-butyl phenylboronic 
acid, 1 .9 g (10.5 mmol) of copper acetate and 1 g of crushed 4 A molecular sieves were taken 
up in 1 15 ml of DCM. To this stirring solution 5.3 g (1 15 mmol) of NEt3 was added and 
stirring was continued for 12 h. Filtration and evaporation of the solvent followed by column 
chromatography using 4:1 hexane and ethyl acetate as eluant gave 1.5 g of 7-(4-tert-butyl- 
phenoxy)-l-cyclopentylme1hyl-isoquinoline-3-carboxylic acid methyl ester. 1.0 g of starting 
phenol was isolated by eluting with 1:1 ethyl acetate and hexane. 

LCMS: 418(M+1) + 

To a stirring solution of 1 .5 g (3.6 mmol) of ester in 9.0 ml of THF and 2.16 ml of 
MeOH was added 2.16 ml of 2 N LiOH (4:1:1) at rt. Stirring was continued for 30 min and 
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the mixture was acidified with LO N HC1 (pH = ~ 3) and extracted with 2 X 25 mi of ethyl 
acetate. The organic layer was dried over anhydrous sodium sulfate and oncentrated to give 
137 g of title compound as a light yellow solid. 

! H-NMR (400 MHZ, CDCI3): 5 8.47 (s, 1H), 7.98 (d, 1H), 7.59 (s, 1H), 7.53 (dd, 1H), 
7.46 (d, 2H), 7.05 (d, 2H), 3.15 (d, 2H) 9 2.35 (m, 1H), 1.67 (m, 4H), 1.53 (m, 2H), 1.36 (s, 
9H), 1.30 (m, 2H). LCMS: 404 (M + 1) + 

Example 420 

3-Biphenyl-4-yl- (2S>- {[7-(4-tert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino} -propionic acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)-l-cyclopentylmethyMsoquinoline-3- 
carboxylic acid was reacted with (2S)-amino-3-biphenyl-4-yl-propionic acid methyl ester 
(34.8 mg, 0.13 mmol) as described in general procedure A. The resulting ester was 
hydrolyzed as described in general procedure C to afford 70 mg of the title compound as a 
white solid. 

LCMS: 62T(M+1) + 

Example 421 

(2S)-{[7-(4-tert-Butyl-phenoxy)-l^ 
phenyl-propionic acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3- 
carboxyhc acid (Example 419) was reacted with (2S)-amino-3-phenyl propionic acid methyl 
ester (24.4 mg, 0.13 mmol) as described in general procedure A. The resulting ester was 
hydrolyzed as described in general procedure C to afford 59.2 mg of the title compound as a 
white solid. 

LCMS: 551(M+1) + 

Example 422 

(2S)-{[7<4-tert-Butyl-phenoxy)4^ 
phenyl-acetic acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3- 
carboxylic acid (Example 419) was reacted with L-phenylglycine methyl ester hydrochloride 
(23.1 mg, 0.13 mmol) as described in general procedure A. The resulting ester was 
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hydrolyzed as described in general procedure C to afford 59.1 mg of the title compound as a 
white solid. 

LCMS:537(M+1) + 

Example 423 
(2RM[7-(4-tert-But^ 
thiophen-3-yl-propionic acid 

50 mg (0.12 mmol) of 7<44ert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3^ 
carboxylic acid (Example 419) was reacted with (2R)-amino-3-thiophen-3-yl-propioiiic acid 
methyl ester HQ (28.1 mg, 0.14 mmol) as described in general procedure A. The resulting 
ester was hydrolyzed as described in general procedure C to afford 63.4 mg of the title 
compound as a white solid. 

] H-NMR (400 MHZ, CDC1 3 ): 8 8.8 (d, 1H), 8.38 (s, 1H), 7.90 (d, 1H), 7.50 (s, 1H), 
7.43 (m,-3H), 7.26 (m, 1H), 7.17 (m, 1H), 7.01 (m, 3H>, 5.06 (m, 1H), 3.39 (m, 2H), 3.10 (m, 
1H), 3.03 (m, 1H), 2.45 (m, 1H), 1.65 (m, 4H), 1.51 (m, 2H), 1.35 (s, 9H), 1.29 (m, 2H). 
LCMS:557(M + 1) + 

Example 424 

(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl-isoquinohne-3-caA 
dimethyl-pentanoic acid 

50 mg (0d2 mmol) of 7<44ert-butyl-phenoxy)-l-cyclopen1ylmethyl-isoquinoline-3- 
carboxylic acid (Example 419) was reacted with (2S)-amino-4, 4-dimethyl-pentanoic acid 
methyl ester HCL (26.4 mg, 0.14 mmol) as described in general procedure A. The resulting 
ester was hydrolyzed as described in general procedure C to afford 56.5 mg of the title 
compound as a white solid. 

LCMS: 531(M + 1) + 

Example 425 

(2S)-{[7-(44ert-Butyl-phenoxy)-l-cycto^ 
dimethyl-butyric acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)-l-cycto 
carboxylic acid (Example 419) was reacted with (2S)-amino-3,3-dimethyl-butyric acid 
methyl ester HC1 (24.5 mg, 0.14 mmol) as described in general procedure A. The resulting 
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ester was hydrolyzed by sonication at rt for 3 h and then usual work up as described in 
general procedure C afforded 54.3 mg of the title compound as a white solid. 

l H-NMR (400 MHZ, CDC1 3 ): 8 9.0 (d, 1H), 8.39 (s, 1H), 7.93 (d, 1H), 7.60 (s, 1H), 
7.43 (m, 3H), 7.02 (m, 2H), 4.68 (d, 1H), 3.15 (m, 2H), 2.45 (m, 1H), 1.79 (m, 2H), L64 (m, 
2H), 1.54 (m, 2H), 1.35 (s, 9H), 1.29 (m, 2H), 1.15 (s, 9H). LCMS: 517 (M + 1) + 

Example 426 

(2S)- {[7-(4-tert-Butyl-phenoxy)-l ^yclopentylmethyl-isoqiiinoline-3-carbonyl]-amino} -3-(4- 
tert-butyl-phenyl)-propionic acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)-l-cyclopentyhnethyl-isoquinoline-3- 
carboxylic acid (Example 419) was reacted with (2S)-amino-3-(4-tert-butyl-phenyl)- 
propionic acid methyl ester HC1 (36.8 mg, 0.14 mmol) as described in general procedure A. 
The resulting ester was hydrolyzed as described in general procedure C to afford 71.4 mg of 
the title compound as a white solid. 

'H-NMR (400 MHZ, CDCI3): 5 8.76 (d, 1H), 8.35 (s, 1H), 7.88 (d, 1H), 7.53 (d, 1H), 
7.43 (m, 3H), 7.27 (m, 2H), 7.22 (d, 2H), 7.02 (d, 2H), 4.99 (m, 1H), 3.33 (m, 2H), 3.13 (m, 
1H), 3.01 (m, 1H), 2.30 (m, 1H), 1.64 (m, 4H), 1.49 (m, 2H), 1.35 (s, 9H), 1.25 (s, 9H), 1.23 
(m, 2H). LCMS: 607 (M + 1) + 

Example 427 

(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentyImethyl-isoqxrinoline-3-carb 
trifluoromethyl-phenyl)-propionic acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-pheoioxy)-l-cyclopentylmethyl-isoquinoline-3- 
carboxylic acid (Example 419) was reacted with (2S)-amino-3-(4-trifluoromethyl-phenyl)- 
propionic acid methyl ester HC1 (38.4 mg, 0.14 mmol) as described in general procedure A. 
The resulting ester was hydrolyzed as described in general procedure C to afford 70.4 mg of 
the title compound as a white solid. 

'H-NMR (400 MHZ, CDC1 3 ): 5 8.76 (d, 1H), 8.35 (s, 1H), 7.88 (d, 1H), 7.53 (m, 8H), 
7.02 (d, 2H), 4.99 (m, 1H), 3.33 (m, 2H), 3.13 (ra, 1H), 3.01 (m, 1H), 2.30 (m, 1H), 1.64 (m, 
4H), 1.49 (m, 2H), 1.35 (s, 9H),1.23 (m, 2H). LCMS: 619 (M + 1) + 
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Example 428 

(2S)-{[7-(4-tert-Butyl-phe^ 
isopropyl-phenyl)-propionic acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)4-cyclopert 
carboxylic acid (Example 419) was reacted with (2S)-amino-3-(4-trifluoromethyI-phenyl)- 
propionic acid methyl ester HCL (34.9 mg, 0.14 mmol) as described in general procedure A. 
The resulting ester was hydrolyzed as described in general procedure C to afford 66.2 mg of 
the title compound as a white solid. 

l H-NMR (400 MHZ, CDC1 3 ): 5 8.78 (d, 1H), 8.38 (s, 1H), 7.92 (d, 1H), 7.56 (s, 1H), . 
7.43 (m, 3H), 7.22 (d, 2H), 7.13 (d, 2H), 7.03 (d, 2H), 5.06 (m, 1H), 3.34 (m, 2H), 3.16 (m, 
1H), 3.04 (m, 1H), 2.86 (m, 1H), 2.34 (m, 1H), L65 (m, 4H), 1.50 (m, 2H), 1.35 (s, 9H), 1.25 
(m, 2H). LCMS: 593 (M + 1) + 

Example 429 

3-(5-Bromo-thiophen-2-yl)-(2S)-{[7<4^ 
isoquinoline-3-carbonyl]-ainino}-propiomc acid 

50 mg (0.12 mmol) of 7-(4-tert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3- 
carboxylic acid (Example 419) was reacted with (2S)-amino-3-(5-bromo-thiophen-2-yl)- 
propionic acid methyl ester HC1 (40.1 mg, 0.14 mmol) as described in general procedure A. 
The resulting ester was hydrolyzed as described in general procedure C to afford 66.9 mg of 
the title compound as a white solid. 

'H-NMR (400 MHZ, CDC1 3 ): 8 8.96 (d, 1H), 8.40 (s, 1H), 7.94 (d, 1H), 7.59 (d, 1H), 
7.43 (m, 3H), 7.03 (m, 2H), 6.8? (d, 1H) S 6.70 (d, 1H), 5.1 (m, 1H), 3.5 (m, 2H), 3.16 (m, . 
1H), 3.08 (m, 1H), 2.45 (m, 1H), 1.68 (m, 4H), 1.52 (m, 2H), 1.35 (s, 9H), 1.25 (m, 2H). 
LCMS: 636 (M + l) + 

Example 430 

7-(fran5-4-tert-Butyl-cyclohexyloxy)-l -cyclopentylmethyl-isoquinoline-3-carboxylic acid 
0.7g (2.5 mmol) of l-cyclopentylmethyl-7-hydroxy-isoquinoline-3-carboxylic acid 
methyl ester (Example 419, Step 3), 3.0 g (5.0 mmol) of triphenyl phosphine resin and 0.42 g 
(2.7 mmol) of alcohol were taken in 25 ml of DCM. To this solution 0.6 g (3.0 mmol) of 
DIAD was added at rt. The reaction mixture was shaken for 2 h. Filtration and evaporation 
of the solvent followed by column chromatography using using 4:1 hexane/ethyl acetate gave 
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0.75 g (70%) of product which was hydrolyzed as described in general procedure C to afford 
669 mg of the title compound as a light yellow solid. 
LCMS: 410 (M+l) + 

Example 431 

(2R)- {[7»(trans-4-tert-Butyl-cyclohexyloxy)- 1 -cyclopentylmethyl-isoquinoline-3-carbonyl]- 
amino} -3,3-dimethyl-butyric acid 

50 mg (0.12) of 7-(4-tert-Butyl-cyclohexyloxy)-l-cyclopentylmethyl-isoquinoline-3- 
carboxylic acid (Example 430) was reacted with (2S)-amino-3,3-dimethyI-butyric acid 
methyl ester HCL (24.7 mg, 0.14 mmol) as described in general procedure A. The resulting 
ester was hydrolyzed by sonication at rt for 3 h and then usual work up as described in 
general procedure' C afforded 54.3 mg of the title compound as a white solid. 

LCMS: 523(M+1) + 

Example 432 

[[7-(4-tert-Butyl-phenoxy)-l-cycIopentyta^ 
butyl)-amino]-acetic acid 

A solution of glycine methyl ester hydrochloride (3.0 mmol, 377 mg) in 10 mL of dry 
DCM was combined with 3,3-dimethylbutyraldehyde (1.1 eq., 3.3 mmol, 0.414 mL) and to 
this was added sodium triacetoxyborohydride (1.5 eq., 4.5 mmol, 954 mg) according to 
general procedure E. A portion of the resulting crude amine (1*7.3 mg, 0. 1 mmol) was 
dissolved in 1 mL of dry DCM and to this was added 46 mg (0.1 mmol) of 7-(4-tert-butyl- 
phenoxy)-l-cyclopentylmethyl-isoquinoline-3-carbonyl chloride (prepared from example 418 
by reacting with oxalyl chloride) and triethylamine (3.0 eq., 0.3 mmol, 0.042 mL) according 
to general procedure J, and purified by silica gel chromatography to afford 40 mg of the ester 
[LCMS 560 (M + 1)*]. The above material (40 mg, 0.072mmol) was saponified according to 
general procedure C to furnish the title compound (39 mg). 

! H NMR: (400MHz, CDC1 3 ) 8 8.23 [s, 1H], 7.95 [d, 1H], 7.51 [d, 1H], 7.46 [app d, 
2H], 7.05 [app d, 2H], 4.04 [br s, 2H], 3.63 [m, 2H], 3.15 [d, 2H], 2.13 [septet, 1H], 1.64 [m, 
2H], 1.60-1.51 [m, 2H], 1.50-1.44 [m, 2H], 1.37 [s, 9H], 1.31-1.18 [m, 4H], 0.99 [s, 9H]. 
LCMS 546 (M+l) + . 
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Example 433 

2- {[7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl-isoqi^ } -benzoic 

acid 

The title compound (30 mg) was prepared following the same procedures that was 
described for example 432 from methyl-2-aminobenzoate ( 0.1 mmol, 15.1 mg) and 7-(4-tert- 
butyl-phenoxy)-l-cyclopentylmetliyl-isoquinoline-3-carbonyl chloride (46 mg, 0.1 mmol). 
LCMS: 523 (M+1) + 

Example 434 

{Benzyl-[7-(4-tert-butyl-phenoxy)- 1 -cyclopentylmethyl-isoquinoline-3-carbonyl]-amino}- 
acetic acid 

The title compound (39 mg) was prepared following the same procedures that was 
described for example 432 from benzyl glycine methyl ester (17.9 mg, 0.1 mmol) and 7-(4- 
teit-butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3-carbonyl chloride (46 mg, 0.1 
mmol). 

l H NMR: (400MHz, CDC1 3 ) 8 8.31 [s,lH], 7.96 [d, 1H], 7.60 [dd, 1H], 7.51 [d, 1H], 7.49- 
7.45 [m, 4H], 7.40-7.35 [m, 2H], 7.34-7.29 [m, 1H], 7.06 [d, 2H], 4.81 [br, 2H], 3.98 [br s, 
2H], 3.16 [d, 2H], 2.12 [septet, 1H], 1.69-1.60 [m, 2H], 1.59-1.51 [m, 2H], 1.50-1.41 [m, 
2H], 1.36 [s, 9H], 1.28-1.18 [m, 2H]. LCMS: 551 (M + 1) + 

Example 435 

5-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3-carboxyhc acid 

The title compound was prepared (350 mg) by following the same procedure as 

described for Example 419 starting with 2-amino-3-(2-hydroxy-phenyl)-propionic acid 

methyl ester hydrochloride (2.00 g, 8.632 mmol) and cyclopentylacetic acid (1.217 g, 9.496 

mmol) in 6 steps. 

LCMS: 404 (M+ 1) + 

Example 436 

(2S)-{[5-(4-tert-Bu1yl-phenoxy) 
dimethyl-butyric acid 
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A solution of 5-(44ert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinolm 
carboxylic acid (27 mg, 0.0663 mmol) in DMF (1.0 mL) was treated with (2S)-mino-3,3- 
dimethyl-butyric acid methyl ester HC1 (18 mg, 0.100 mmol), HBTU (38 mg, 0.100 mmol), 
and DIEA (0.050 mL, 0.267 mmol) by the general procedure A. The crude product was 
purified by flash column chromatography on silica gel using 4:1 hexanes/EtOAc to give 28 
mg of (2S)-{[5-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl-isoquinolin 
amino}-3,3-dimethyl-butyric acid methyl ester as colorless oil. 

LCMS: 531 (M + l) + 

A solution of (2S)-{[5-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl-isoquinoline-3- 
carbonyl]-amino}-3,3-dimethyl-butyric acid methyl ester (28 mg, 0.052 mmol) in THF- 
MeOH (2.0 mL) was treated with LiOH solution (2.0M, 0.400 mL) by the general procedure 
I to give 24 mg of (2S)-{[5-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl-isoquinohne-3- 
caibonyl]-amino}-3,3-dimethyl-butyric acid as a white solid. 

! HNMR: (400MHz, CDC1 3 ) 5 9.93 [s, 1 H], 8.69 [d, 1 H], 7.89 [d, 1 H], 7.53 [t, 1 H], 
7.40 [m, 2 H], 7.01 [m, 2 H], 4.74 [m, 1 H], 3.39-3.23 [m, 2 H], 2.49 [m, 2 H], 2.15 [dd, 1 H], 
L84-L54 [m, 6 H], 1.30 [m, 12 H], 1.03 [s, 9 H]. LCMS: 517 (M+ 1) + 

Example 437 

(2S)- {[5-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl-isoquinoline-3-carbonyl]-amino) -4,4- 
dimethyl-pentanoic acid 

A solution of S-(4-tert-butyl-phenoxy)-l-cyclopentylmethyl-isoquinohne-3- 
carboxylic acid (27 mg, 0.0663 mmol) in DMF (1.0 mL) was treated with (2S)-amino-4,4- 
dimethyl-pentanoic acid methyl ester HCL (18 mg, 0.100 mmol), HBTU (38 mg, 0.100 . 
mmol), and DIEA (0.050 mL, 0.267 mmol) by the general procedure A. The crude product 
was purified by flash column chromatography on silica gel using 4:1 hexanes/EtOAc to give 
28 mg of the ester which was hydrolyzed according to the general procedure I to give 24 mg 
of the title compound as a white solid. 

LCMS: 517(M+1) + 

Example 438 

(2S)-{[7-(4-tert-Butyl-phenyl)-l-cyclopentylmethyl-isoquinoline-3-carbony 
dimethyl-butyric acid 
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l-Ctyclopentylmethyl-7-hydroxy-isoqu^ acid methyl ester (1.2 g, 

4.2 mmol) (Example 419, Step 3) was hydrolyzed as described in general procedure C to 
afford 1.08 g of tiie acid. The resulting acid (1.08 g, 3.52 mmol) was reacted with (2S)- 
amino-3,3-dimethyl-butyric acid methyl ester HC1 (0.76 g, 4.22 mmol) as described in 
general procedure A. 0.9 g of ester was isolated after flash chromatography using 7:3 
hexane and ethyl acetate. 

LCMS: 399(M+1) + 

To a stirring solution of above phenol (150 mg, 0.37 mmol), NEt 3 (70 mg, 0.7 mmol) 
and DMAP (cat) in DCM (5 ml) was added, followed by excess trifluoromethanesulfonic 
anhydride at 0 °C. The stirring was continued for another 30 min then 10 ml of DCM was 
added. The reaction mixture was washed with saturated citric acid, water and brine then dried 
over anhydrous Na2SC>4. Filtration followed by evaporation of the solvent under vacuum 
gave 168 mg of triflate, which was used for the next step without purification. 

LCMS: 531 (M+ 1) + 

The above triflate (168 mg, 0.31 mmol), 4-tert-butyl phenyl boronic acid (112 mg, 
0.62 mmol), Pd (PPh 3 ) 4 (18.2 mg, 0.015 mmol) and 0.75 ml of 2N Na 2 C0 3 were taken in 10 
ml of toluene and degassed with nitrogen for 15 min. The reaction mixture stirred overnight 
at 90 °C then usual work up and purification as described in procedure D gave ester which 
was hydrolyzed by sorrication at it for 3 h and then usual work up as described in general 
procedure C afforded 121 mg of the title compound as a white solid. 

*H-NMR (400 MHZ, CDC1 3 ): 6 9.07 (d, 1H), 8.44 (s, 1H), 8.34 (s, 1H), 8.02 (d, 1H), 
7.96 (dd, 1H), 7.65 (m, 2H), 7.56 (m, 2H), 4.70 (dd s 1H), 3.38 (m s 2H), 2.60 (m, 1H), 1.89 
(m 3 2H), 1.71 (m, 2H), 1.58 (m, 2H), 1.35 (s, 9H), 1.25 (m, 2H), 1.12 (s, 9H). LCMS: 501 
(M+l) + 

Example 439 

(2S)-{[7-(4-tert-Butyl-benzoylH^ 
dimethyl-butyric acid 

130 mg (0.25 mmol) of triflate (example 438, step 2), 65 mg (0.36 mmol) of 4-tert- 
butyl phenyl boronic acid, 20 mg (0.02 mmol) of PdCl 2 (dppf), 100 mg (0.75 mmol) of 
powdered K 2 C0 3 , and 100 mg (0.75 mmol) of crushed Nal were added to a flask fitted with a 
reflux condenser, a septum inlet and a magnetic stir bar. The flask was flushed with CO and 
then charged with anisole (6 ml). The mixture was stirred at 80 °C for 48 h under an 
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atmospheric pressure of CO. The reaction mixture was cooled to rt and extracted with ethyl 
acetate, the organic layer was washed with water and brine, and dried over Na2S0 4 . 
Evaporation of the solvent followed by column chromatography using 9:1 hexane/ethyl 
acetate gave 40 mg of ester which was hydrolyzed by sonication at rt for 3 h. Usual work up 
as described in general procedure C afforded 35 mg of the title compound as a white solid. 
'H-NMR (400 MHZ, CDC1 3 ): 8 9.04 (d, 1H), 8.64 (s, 1H), 8.49 (s, 1H), 8.1 1 (dd, 1H), 8.04 
(d, 1H), 7.83 (m, 2H), 7.56 (m, 2H), 4.70 (dd, 1H), 3.33 (m, 2H), 2.54 (m, 1H), 1.84 (m, 2H), 
1.68 (m, 2H), 1.57 (m, 2H), 1.39 (s, 9H), 1.25 (m, 2H), 1.16 (s, 9H). LCMS: 529 (M+ 1) + 

Example 440 

(2S)-{[7-(44ert-Butyl-cyclohexylcarbam 
carbonyl]-amino}3,3-dimethylbutyric acid 

To a solution of l-cyclopentylmethyl-7»hydroxy4soquinoline-3-carboxylic acid 
methyl ester (0.500 g, 1.647 mmol) in anhydrous DCM (10 mL) at 0 C was added trifBc 
anhydride (0.557 g, 1.976 mmol) and triethylamine (0.460 mL, 3.294 mmol). The reaction 
was stirred at 0 °C for 10 min and wanned to rt and stirred for 1 h. The reaction mixture was 
diluted with DCM and the organic layer was washed with satd. Na2C03, brine, dried 
(Na2S04), and concentrated under reduced pressure to give 0.5 1 0 g of 1 -cyclopentylmethyl- 
7-trifluoromethanesidfonyloxy-isoqiiinoline-3-carboxylic acid methyl ester. This was used 
without further purification for the next step. 

LCMS: 418 (M+l) + 

To a solution of l^yclopentytaethyl-7-trifluorometh^ 
carboxylic acid methyl ester (0.150 g, 0.359 mmol) in DMSO (7.0 mL) was added potassium 
acetate (0.317 g, 3.23 mmol), dppf(0.140mmol), dppp (50 mg), and Pd(OAc) 2 (20 mg). The 
reaction mixture was degassed under vacuum for 5 min and then CO gas was purged through 
the reaction mixture for 10 min. The reaction mixture was then heated at 75 °C overnight 
under an atmosphere of CO gas. The reaction mixture was diluted with DCM and extracted 
with 10% citric acid solution. The organic phase was dried (Na 2 S04), and concentrated in 
vacuo. The crude product was purified by flash column chromatography on silica gel using 
EtOAc to give 38 mg of l-cyclopentylmetiiyl-isoqximoline-3,7-dicarboxyUc acid 3-methyl 
ester as a white solid. 

LCMS: 314 (M + l) + 
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A solution of l^yclopentylmethyl-isoquinoline-3,7-dicarboxylic acid 3-methyl ester 
(38 mg, 0.121 mmol) in DMF(1.5 mL) was treated with 4-tert-butylcyclohexylamine (0.028 
g, 0.181 mmol), HBTU (69 mg, 0.181 mmol), andDIEA (0.075 mL, 0.424 mmol) by the 
General Procedure A to give 57 mg of the desired 7-(4-tert-butyl«cyclohexylcarbamoyl)-l- 
cyclopentylmethyl-isoqiiinoline-3-carboxyhc acid methyl ester as a colorless oil. This was 
used directly for the next step without purification. 
LCMS:451(M+1) + 

A solution of 7-(4-tert-butyl-cyclohexylcarbamoyl)-l-cyclopentyhnethyl- 
isoquinoline-3-carboxylic acid methyl ester (57 mg, 0.126 mmol) in THFrMeOH was treated 
with an aq. solution of LiOH (26 mg, 0.632 mmol) via the general procedure I to give 65 mg 
of 7-(4-tert-butyl-cyclohexylcarbam acid. 
This was used directly for the next step. 

LCMS:437(M+1) + 

A solution of 7-(4-tert-butyl-cyclohexylcarbamoyl)-l-cyclopentylmethyl- 
isoquinoline-3-carboxylic acid (65 mg, 0.148 mmol) in DMF(1 .5 mL) was treated with (2S)- 
amino-3 ,3 -dimethyl-butyric acid methyl ester HCL (35 mg, 0.193 mmol), HBTU (73 mg), 
and DIEA (0.1 06 mL) by the General Procedure A. The crude product was purified by flash 
column chromatography on silica gel using 88:12 Hexanes/EtOAc to give 18 mg of 2(S)- 
{[7-(44ert-butyl-cyclohexylcarbamoyl)-l-cyclopentylmethyl-isoquinolm 
amino}3,3-dimethylbutyric acid methyl ester as a colorless oil. This was used for the next 
step. 

LCMS:565(M+1) + 

A solution of (2S)-{[7-(4-tert-butyl-cyclohexylcarbamoyl)-l-cyclopentylmethyl- 
isoquinoline-3-caxbonyl]-amino}3,3-dimethylbutyric acid methyl ester (18 mg, 0.032 mmol) 
in THF:MeOH(4:l, 2.0 mL) was treated with a solution of LiOH (2.0 M, 0.240 mL) by the 
general procedure I to give 15 mg of 2(S)-{[7-(4-tert-butyl-cyclohexylcarbamoyl)-l- 
cyclopentylmethyl-isoquinoline-3-carbony^ acid as a white 

solid. 

*H-NMR (400 MHZ, CDC1 3 ): 5 9.01 [d, 1 H], 8.68 [s, 1 H], 8.41 [s, 1 H], 7.95 [m, 1 
H], 6.15 [m, 1 H], 3.92 [m, 1 H], 3.37 [m, 2 H], 2.93 [s, 1 H], 2.61 [m, 1 H], 2.21 [m, 3 H], 
1.88 [m, 4 H], 1.70 [m, 4 H], 1.58 [m, 3 H], 1.43-0.83 [m, 18 HJ. LCMS: 550 (M+ 1) + 

By analogous methods to those described above the following Examples were synthesized. 
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Example 


Name 


LC/MS 


441 


3-Biphenyl-4-yl-(2S)-[7-(4-tert-butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3-carbonyl]-amm 
propionic acid methyl ester 


641 


442 


(2S> {[7-(44ert-Butyl-phenoxy> 1 -cyclopentylmethyl- 
isoquinoline-3^arbonyl]-amino}»3-phenyl-propiomc acid 
methyl ester 


565 


443 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoquinoline-3^arbonyl]-amino}-propiordc acid methyl 
ester 


489 


444 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentybnethyl- 
isoquinoline-3-carbonyl]-amino} -propionic acid 


475 


445 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3--methyl--butyric acid 
methyl ester 


517 


446 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-arnino} -3-methyl-butyric acid 


503 


447 


{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} -acetic acid methyl ester 


475 


448 


{[7-(4-tert-Btityl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl}-amino} -acetic acid 


461 


449 


7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl-isoquinoline- 
3-carboxylic acid [2-[4-(2-cyclopentyl-ethoxy)- 
phenyl]-(lS)-(3-methyl-[l,2,4]oxadiazol-5-yl)-ethyl]-amide 


701 


450 


(2R)- {[7-(4-tert-Butyl-phenoxy)- 1-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3-phenyl-propionic acid 
methyl ester 


565 


451 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoIine-3-carbonyl]-amino}-3-phenyl-propioiiic acid 


551 


452 


1 - { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 

isoquinoline-3-carbonyl]-amino}-cyclohexanecarboxylic 

acid 


529 
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453 


4-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}4etrahydro-pyran-4- 
carboxylic acid 


531 


454 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3^arbonyl]-amino}-4-methyl-pentanoic acid 
methyl ester 


531 


455 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiunolme-3-carbonylJ-ammo}-3-pyndin-3-yl-propionic 
acid methyl ester 


566 


456 


1 -[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-piperidine-4-carboxylic acid 


515 


457 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqumohne-3-carbonyl]-ammo} -4-methyl-pentanoic acid 


517 


458 


3-(4-Amino-phenyl)-(2S)- {[7-(4-tert-butyl-phenoxy)- 1 - 
cyclopentylmethyHsoqiiinoline-3-carbonyl]-amino}- 
propionic acid 


566 


459 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinohne-3-carbonyl]-amino^ 

acid 


552 


460 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiiinoline-3-carbonyl]-amino}-3»(3,4-dimethoxy-phenyl)- 
propionic acid 


611 


461 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3-(4-chloro-phenyl)- 
propionic acid 


585 


462 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl3-amino}-3-(lH-indol«yl)-propiomc 


590 


463 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carboiiyl]-amino}-3-(4-eAoxy-phenyl)- 
propionic acid 


595 



259 



WO 2005/014533 



PCT/US2004/025463 



464 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3-(4-cyano-phenyl)- 
propionic acid 


576 


465 


(3S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinoiiiie-- jK^arDonyij-attiiiiio j -*H^H'-iiuoro-pnenyi )- 
butyric acid 


583. 


Add 
40O 


7-(4-tert-Butyl-phenoxy)- 1 -cyclop entylmethyl-isoquinoline- 
3-carboxylic acid (2-biphenyl-4-yl-ethyl)-amide 


aoo 


A r'-f 

467 


1 - L7-(4-ten-Butyl-pnenoxyJ- 1 -cyclopentylmetny 1- 
isoquinoline-3-carbonyl]-pyirolidine-(2S)-carboxylicacid 


5U1 


468 


(2S)-{[7-(4-tert-Butyl-phenQxy)-l-cyclopentylmethyl- 
iaoquinoline-3-carbonyl]-amino} -4-phenyl-butyric acid 


565 


469 


(3S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentyhnethyl- 
isoqiunoline-3-carbonyl]-amiiio}-4-(4-chloro-phenyl)- 
butync acid \ 


599 


470 


1 -[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmefhyl- 

isoquinoline-3-carbonyl]^-phenyl-piperidine-4-carboxylic 

acid 


591 


471 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinoline-3-carbonyl]-aimno}-3-cyclohexyl-propioiu 

acid 


557 


472 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinoline-3-carbonyl]-ainm^ 

acid 


557 


473 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoime- J -caroonyj j-amino / -o-napntaai en-z-yi- 
propionic acid 


601 


474 


(2S)-{[7-(44ert-Butyl-phenoxy)-l-cyclopentylmethyl- 

iconiiiTin1iiiP-^-f'nTl^nTivl"l-5iTiriiTio\— ^-Iyv/Ityyw— ■nTYvrYirmir* ar»iH 
XDv/l^ulilUllXiC- J-\sCLL UyJLiyij ~a.lHlLl\J J ~ J Ujr Ui. v/Ajr LJ1 UpiUJUULL/ Ctl^lU 


491 


475 


(3S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinoline-3^arbonyl]-ammo}^-(lH-indol-3-yl)-buty^ 

acid 


604 
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476 


(2S)-{[l-CyclopentyImethyl-7-(4-tri£Iuoromethyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-3-methyl-butyric acid 


515 


All 


(2S)-{[l-Cyclopentylmethyl-7-(4-tiifluoromethoxy- 
phenoxy)-isoqmnoline-3-carbonyl]-amino}-3-meth^ 
butyric acid 


531 


478 


(2S)-{[l-Cyclopentylme%l-7-(4-trifluoromethoxy- 
phenoxy)-isoquinoline-3-carbonyl]-amino}-3-phenyl- 
propionic acid 


579 


479 


(2S)- { [ 1 -Cyclopentyhnethyl-7-(4-fluoro-phenoxy)- 
isoquinoline-3-carbonyl]-amino}-3-methyl--butyric acid 


465 


480 


(2 S)- { [7-(4-Chloro-phenoxy)- 1 -cy clopentylmethyl- 
isoquinoline-3-carbonyl}-ainino} -3-methyl-butyric acid 


481 


481 


(2S)-{[l-Cyclopentyknethyl-7-(4-methoxy-pheaoxy)- 
isoquinoline-3-carbonyl]-aiaino} -3-methyl-butyric acid 


477 


482 


(2S)-{[7-(4-Chloro-phenoxy)-l-cyclopenty]methyl- 
isoquinoline-3-carbonyl}-amino}-3-phenyl-propionic acid 


529 


483 


7-(4-tert-Butyl-phenoxy)-l-(l-ethyl-pentyl)-isoquinoline-3- 
carboxylic acid 


420 


484 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-(l-ethyl-pentyl)- 
isoquinoline-3-caibonylJ-anuno} -3-methyl-butyric acid 


519 


485 


l-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentykaethyl- 

isoquinoline-3-caibonyl]-amind}-cyclopentanecarboxylic 

acid 


.515 


486 


1 - { [7-(4-tert-Butyl-phenoxy)- 1 -cyclop entylmethyl- 

isoquinoline-3-carbonyl]-amiiio}-cyclopropanecarboxylic 

acid 


487 


487 


4- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-aiiiiBo}4etr^ydro-thiopyran-4- 
carboxylic acid 


547 


488 


l-[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiiinoline-3-caibonyl]-(4S)-phenyl-pyrroUdine-(2S)- 
carboxylic acid 


577 
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489 


l-[7-(4-tert-Butyl-phenoxy>l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-(5R)-phenyl-pyrroUdine-(2S)- 
carboxylic acid 


577 


490 


2-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} - 1 >2>3 ,4-tetrahydro- 
naphthalene-2-carboxylic acid 


577 


491 


2»{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl}-amino}-indaii-2--carboxylic acid 


563 


492 


4- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoqiiinoline-3-carbonyl]-amino}-l,l-dioxo- 
tetrahydrotbiopyran-4-carboxyhc acid 


579 


493 


(2S> {[7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoqiiinoUne-3-carbonyl]-amino}-3-(lH-imidazol-4-yl)- 
propionic acid 


541 


494 


3-Benzylsulfanyl-(2S)-{[7^4-tert-butyl-phenoxy>l- 
cyclopentyhiiethyl-isoquinolin6-3-carbonyl]-a!i3ino}- 
propionic acid 


597 


495 


4- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}--beiizoic acid methyl ester 


COT 

537 


496 


3-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiunoline-3-carbonyl]-anuno}-benzoic acid methyl ester 


537 


497 


2»{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiunoUne-3-carbonyl]-amino}-benzoic acid methyl ester 


-TOT 

537 


vino 

498 


4-{[7-(4-tert-Butyl-pnenoxy}-l-cyclopentyimem 
isoqvdnoline-3-carbonyl]-amino}-benzoic acid 




499 


3- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoquinoline-3 -carbonylj-amino} -benzoic acid 


523 


500 


3-Benzyloxy-(2S)- {[7-(4-tert-butyl-phenoxy)- 1 - 

cyciopcni^iincuiyi-iso^uinoiiiic*j 

propionic acid 


581 


501 


(2S)- {[1 -Benzyl-7-(4-tert-butyl-phenoxy)4soqiiinoline-3- 
carbonyl]-ardno}-3-phenyl-propionicacid 


559 
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502 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-cait»onyl]-amino}-3-(4-methyl- 
henzvlsulfanvlVDrooionic acid 


611 


503 


(2S)-{[7-(4-tert-Butyl-phenoxy)4-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3-(4-methoxy- 
benzyls\ilfanyl)-propionic acid 


627 


504 


2-{[7-(44ert-Butyl-phenoxy)4-cyclopentylmethyl- 

i cnniiinoline-^^arbonvll-amino \ -3 -methyl-benzoic acid 


537 


505 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
i<5nnumo1ine-3-carbonvlVainino)-3-Dhenylniethanesulfonyl- 

propionic acid methyl ester 


643 


.506 


2- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
ic;nnuinf>lme-3--carbonvlVarQino} -3-methoxy-benzoic acid 


553 


507 


2-{[7-(44ert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoqiiinoline-3-carbonyl]-^^ 

acid 


591 


508 


(2S)-{[7<4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

i «;oniiin ol ine-3 -caAonvll-methvl-anihio ) -3 -phenyl-propionic 

acid 


565 




/r7-f4-tert-Butvl-nhenoxvVflSVcYclopentvlmethyl- 
isoquinoline-3-carbonyl>methyl-airiino} -phenyl-acetic acid 


551 


sin 


2- * T7-f 4-tert-Butvl-ohenoxvV 1 -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} -2-ethyl-butyric acid 


517 


511 


2-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
i ^nmiinoline-3-carbonvll-aniinol -acrylic acid 


473 


512 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3-phen^ 
propionic acid 


629 


513 


2- {[7-(4-tort-Butyl-phenoxy)-l-cyclopeiitylmethyl- 
isoqmnoline-3^aibonyl]-ethyl-amino} -benzoic acid 


551 


514 


(2-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-phenyl)-acetic acid 


537 
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515 


{[7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoquinoline-3^arbonyl]-phenyl-amino} -acetic acid 


537 


516 


[[7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 

isoquinoline-3^arbonyl]-(3-phenyl-propyl)-amirio]-acetic 

acid 


579 


517 


3-Ben2yloxy-(2S)-{[7-(4-tert-butyl-plienoxy)-l-cyclohexyl- 
isoquinoline-3-carbonyl]-amino}-propionic acid 


581 


518 


(2S V { \l-( 4-tert-Butvl-t)henoxvVl -cvclohexvl-isoauinoline- 
3-carbonyl]-amino}-4 s 4-dimethyl-pentanoic acid 


531 


519 


f 2S V £ F7-f 4-tert-Buft/l-nheTioxvVl -cvclo h pyv1-i ^nniiinnlinp- 
3-carbonyl]-amino}-phenyl-acetic acid 




520 


1 T7 -f 4-tert-Butvl-Dlienox vV 1 -c vcl or* en tvlm eth vl - 
isoquinoline-3-carbonyl]^^ -acetic acid 


565 


521 


3-BejiwloxY-f2S-ir7-f4~ter^ 
isoquinoline-3^arbonyl]-ar^ acid 


527 


522 


2- f r7-f 4-tert-Butvl-DhenoxvVl -ethvl-isomiinoline-3- 
carbonyl]-arruno}-4 s 4-dimethyl-pentan^ acid 


All 


523 


(2S)-{[7-(4-tert-Butyl-phenoxy)-ethyl-isoquinoline-3^ 
carb onvll -atTiino ^ -t* benvl - aceti c ani d 


483 


524 


{[7-(4-tert-Bulyl-phenoxy)-l-cyclopentylmethyl- 

isoqiiinoline-3-carbonyl]-cyclohexylme^ 

acid 


557 


525 


{[7-(4-tert-Butyl-phe^^ 

isoquinoline-3-carbonyl]-^ 

acid 


543 


526 


[[7-(4-tert-Butyl-phenoxy)- 1 -cy clopentylmethyl- 

isoquinoHne-3-carbonyl]-(2^-(to 

acetic acid 


531 


527 


(2S)-{[7-(4-tert-Butyl^ 
isoquinoline-3-carbonyI]-arriino}-(^ 
phenyl)-acetic acid 


605 
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528 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-(3,4-difluoro-phenyl)- 


573' 


529 


(2S)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-(4-chloro-phenyl)-acetic 


571 


530 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquiuoKne-3-carbonyl]-amino}-(4-fluoro-phenyl)-acetic 

acid. 


555 


531 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino}-3-(2 f -phenoxy-biphenyl-4- 
yi^-propioiiic acio. 


719 


532 


2-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiiinoline-3-carbonyl]-amino}-benzothia2ole-6-- 
udiuu/Lyiiu auiu cmyi ester 


608 


533 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-caibonyl]-amino } -(4-cyclopentyloxy- 

pncnyi^-accuc aciu 


621 


534 


(2S)-{[7<4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqmnoune-o-carDonyij-ammo/-[4-(z-cyclopen 
phenylj-acetic acid 


649 


jjj 


v^v" \[ /-^-len-rJuiyi-pjienoxy^- 1 -cyciopentylmetnyl- 
isoquinoline-3-carbonyl] -amino } -3 ,3-dimethyl-butyric acid 


517 


536 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
i2>u q uuiuune- j -caroony i j - amino j -cy cionexyi-aceuc acia 


543 


537 


4- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
idU^uuiuiiiic- j-^droony lj-amiiio j -pipenamc- 1 ,*f- 
dicarboxylic acid mono-tert-butyl ester 


630 


538 


2SV f r7-(4-tert-Butvl-cvclohexvloxvVl -cvclonentvlm ethvl - 
isoquinoline-3-carbonyl]-amino} -3,3-dimethyl-butyric acid 




539 


(2S)-{[7-(4-tert-Butyl-cyclohexyloxy)-l-cyclopentylmethyl- 
isoquinoUne-3^arbonyl]-amino}-3,3-dimethyl-butyricacid 


523 
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540 


4-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmetliyl- . 

i Qnn i 1 in n Hn ft- ^ -carh on vl 1 -am in n \ -ninpri H in p- A-^jirhnwTir* 

acid 


530 


541 


2-f T7-f 4 -t ert-B utvl -nil en n x - 1 -rvrlonpntvlm^tVivl- 

isoquinoline-3-caibonyl]-amino}-3-phenyl-b^^ acid 


JUJ 


542 


\ i«j y \i i \y* iw l j_>uiy i~p juciiu a. j )~ i." oy uiop cniy ixiic my i- 
isoqiiinoline-3-carbonyl]-amino}-cyclopentyl-acetic acid 




543 


(2S)-{[l-Cyclopentylmethyl-7-(4-isopropyl-phenoxy)- 
louquinuiiiieo-cdrDonyij-a acid 


503 


544 


(2S)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
i so quiuo iin e- -c ar d ony i j - amino ) -d -ny aroxy-o -metny 1- 
butyric acid 


519 


545 


/ "^^r-ici i-jd my i-piiciioxy ) i -^z-cyciopeiiiyi-cijiyi )- 
isoquinoline-3-carboxylic acid 




546 


f2SV/r7-f4-tprf-T}iitv1-nhpnnYvVl -O rvrlAnpnhrl frfh-trU 

isoquinoiine-3^arbonyl]-amm^ acid 




547 


a v*^ ICJ - *- J - > u i y * L/iuncxy i / - ^*t~ icri- uuty i-pxiciioxy )~ 
isoquinoline-3-carboxylic acid 






\i / "^-iciT-jDutyi-piienoxy )~ i -cycioneptyi-isoquinoliiie- 
3-carbonyl}-ainino}^,4-dimethyl-pentanoic acid 


545 




v^^/ \ L ' ien-jDutyi-pnenoxy )- 1 -cycioneptyi-iso quinolme- 
3-carbonyl]--ainino}-cyclopentyl-acetic acid 


543 


•J *J\J 


V^o ^- \ 1 1 -^H-xerx-xs u lyi-piienoxy y i -cycioneptyi-iso quinoline- 
3-carbonyl]-amino}-33-dimethyl-butyric acid 


531 


551 


K^^j \L ' lCA L - 0 uiyx-piiciiOAy ^- 1 -uycionepiy l-lsoqulnOlinc- 
3-carbonyl]-amino}-3 7 3-dimethyl-butyric acid 




552 


( 25>V -f r7-r4-tpr+-*Ri lfvl -n h pn nwV 1 -mpfVi Kn uA \ 
\^^>j \ l / v," Lei l-x> u ty i-piiciiu Ay ^ ■* i - ^ j ~xiic myi- d uiy i ^~ 

isoquinoline-3-carbonyl]-aniino} -3,3-(iimethyl-butyric acid 


DUD 


553 


(2S)-[(l-(^clopentylmethyl-7-p4olyloxy-isoqixinolm 
carbonyl)-amino]-3^-dimethyl-butyric acid 


475 


554 


(2S)-{[l-Cyclopentyhnethyl-7-(4-propyl»phenoxy)- 
isoquinoline-SKjarbonyy-aniinoJ-SjS-dimeth^ acid 


503 
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555 


(2S)-{[7-(4-Cyclohexyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amin^ 


543 


556 


(2S)-{[7-(44ert-Butyl-phenoxy)-l-phenethyl-isoqiunoline-3^ 
carbonyl]-amino}-33-diniethyl-butyric acid methyl ester 


553 


557 


(2S)-{[7-(4-tert-Butyl~phenoxyH^ 

carbonyl] -amino} -4,4-dimethyl-pentanoic acid methyl ester 


567 


558 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-ph^ 

V / V L \ * x * s X *r x. 

arbonyl]-aiiiino}-33-dimethyl-butyric acid 


539 


559 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 -phenethyl-isoquinoline-3 - 
arbonyl]-amino} -4,4-dimethyl-pentanoic acid 


.553 


560 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentyl-isoquinoline- 
3-carbonyl]-amino}-3,3-dimethyl-but>ric acid 


503 


561 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentyl-isoqiiinoline- 
3-carbonyl]-ainino}-4,4-dimethyl-pentanoic acid 


517 


562 


(2S)- { [1 -Cyclopentylmethyl-7-(4-isobutyl-phenoxy)- 
isoquinoline-3-carbonyl]-amino} -3,3-dimethyl-butyric acid 


517 


563 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l-(2-cyclopentyl-ethyl> 

X X X^ X ml it J X *f i ^ J J 7 

isoquinoline-3-carbonyl]-ainino} -3,3-dimetb.yl-butyric acid 


531 


564 


(2R)- {[7-(4-tert-Butyl-phenoxy)- l-(3-metiiyl-butyl)- 
isoquinoline-3-carbonyl]-amino} -3,3-dimethyl-butyric acid 


505 


565 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqijinoline-3-carbonyl]-aniino} -phenyl-acetic acid 


537 


566 


(2R)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} -cyclopentyl-acetic acid 


529 


567 


(2R)-{[7-(trans-4-tert-Butyl-cyclohexyloxy)-l- 
cyclopenty]methyl-isoquinoline-3-carbonyl]-amino}- 
cyclopentyl-acetic acid 


535 


568 

# 


(2R)-{[7-(trans-4-tert-Butyl-cyclohexyloxy)-l- 
cyclop€ntylmethyl-isoquinoline-3-carbonyl]-amino}-3- 
tbiophen-3-yl-propionic acid 


563 


569 


(2R)-{[7-(trans-4-tert-Butyl-cyclohexyloxy)-l- 
cyclopentylmethyl-isoquinoline-3-carbonyl]-amino}-phenyl- 
acetic acid 


543 
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570 


l-Cyclopenty]methyl-7-[4^14-^methyl-propyl)-trans- 

cyclonexy loxyj -lsoqumouneo-carooxyuc acia 


424 


571 


(2R)-({1 -Cyclopentylmethyl-7-[4-(l ,1 -dimethyl-propyl)- 
trans-cyclohexyloxy]-isoquinoline-3-carbonyl}-ainino)-33- 
dimethyl-butyric acid 


537 


572 


(2R)-{[l-Cyclopentylmethyl-7-((2S)4sopropyl-(5R)-methyl- 
(lR)-cyclohexyloxy)-isoqiiinoline-3H3arbonyl]-ainino}-3,3- 
dimefhyl-butyric acid 


523 


573 


(2R)-{[l-C^clopentylme%l-7<3^,5 9 5-tetrametbyl- 
cyclohexyloxy)4soquinoline-3-carbonyl]-amino}-3,3- 
dimethyl-butyric acid 


523 


574 


(2R)-{[l-Cyclopentybnethyl-7-(cis ? cis, trans 3,5-dimethyl- 
cyclohexyloxy)-isoquinoline-3- 
carbonylJ-ainino}-33-dimethyl-but3nric acid 


495 


575 


(2R)~ {[l-Cyclopentylmethyl-7-(trans-4-ethyl- 
cyclohexyloxy)-isoquinoline-3-carbonyl]-amino}-3,3- 
dimethyl-butyric acid 


495 


576 


(2R)- { [ 1 -Cy clopentylmethy l-7-(4-isopropy 1- 
cyclohexyIoxy)-isoqximoline-3-carbonylJ^ 
dimethyl-butyric acid 


509* 


577 


(2R> {[7-(4-tert-Butyl-phenoxy)-l -cyclopentyhnethyl- 
isoqmnoline-3-carbonyl]-amino} -thiophen-3-yl-acehc acid 


543 


578 


(2S)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoqiiinoHne-3K:arbonyl]-an]ino}-3-[4-(pyrroli(Kn-2- 
yhnethoxy)-phenyl]-propionic acid 


650 


579 


(2R)- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentyhnethyl- 

isoquinoline-3-carbonyl]-aniino}-3-tinophen-2-yl-propionic 

acid 


557 


580 


(2R)-[7-(4-tert-Butyl-phenoxy)-l -cyclopentyhnethyl- 

irAmiinAlino '3_/*«i , i"h/"\TY\/1"l_.£iTriiT"irt 1 —till rkn1"l^Ti-»0 -i/l-5*f v i*'h r* Qr*l H 
ISO U UiriCJI ITJC —j LttXx UL/ilV 1 J "rfiii mil y - UU U U IJ.CLI jr I- dlw/O IL\j CXjVJL 


543 


581 


(2R)-{[7-(l-Benzenesulfonyl-piperidin- 
4-yloxy)-l^yclopentylmethyl-isoquinoline-3-carbonyl]- 
amino}-3-thiophen-3-yl-propionic acid 


648 
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582 


(2R)-( { l-Cyclopentylmethyl-7-[l -(propane-2-sulfonyl)- 
piperidin-4-yloxy]-isoquinoline-3-carbonyl}-amino)-3- 
fh i n*nh en - vl-nroni oni c aci d 


614 


583 


(2R)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-ai]^^ 


619 


584 


(2R)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-carbonyl] -amino} -3-naphthalen-2-yl- 
propionic aciu 


601 


585 


(2R)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoqiimoliiie-3-carbonyl]-amino}-3-(4-tert-^^ 
propionic dciu 


607 


586 


(2S)- { [7-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl- 
isoquinoline-3-caibonyl]-aniin^ 


619 


587 


(3 S)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquixioline-3-carbonyl]-ataino}-4-(4-trifluorom 


633 


588 


(2S)-{[l-Cyclopentylmethyl-7-(4-isopropyl-phenoxy)- 
isoquino imc-j -caro ony ij - dnnno / o-^^un iiuorunic myi- 
phenyl)-propionic acid 


605 




v^^/~ I L ' ~\,^ - tGn-i5uiyi-pneiioxy 1 -cyciopenTyiincijiyi- 
isoquinoline-3-carbonyl]-amm^ acid 




590 


(2S)— {[7-(4-tert-Butyl-phen^ 

ammo j - j -^ 4 t"" urujuui umc uiy i-pncny i j-propionic aci tx 


537 


591 


(3R)-{[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoqmnolme-3-carbonyl]-am 

butvric acid 


599 


592 


(3R)- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoline-3-c^bonyl]-amino}-4-(3,4-dichloro-phenyl)- 
butyric acid 


633 
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593 


3-(4-tert-Butoxy-phenyl)-(2S)- {[7-(4-tert-butyNphenoxy)-l - 
cyclopentylmethyl-isoquinoline-3^arbonyll-amino>- 
propionic acid 


623 


594 


(2S)- {[7-(4-tert-ButyUphenoxyM -cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino} -3-p-tolyl-propionic acid 


565 


595 


2- {[7-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyl- 
isoquinoKne-3^arbonyl]-aiiiinQ}--thiazole-5-carboxylic acid 


530 


596 


[[7-(4-tert-Butyl-phenoxy) 

isoqiunoline-3-carbonyl]-(4^Uoro-beiizyl)-aiiuno]-ac 
acid 


585 


597 


[[7-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl» 

isoqumoline-3-carbony]-(3-triflro 

acetic acid 


619 


598 


[[7<44ert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinoline-3H^bonylH2-trif^ 

acetic acid 


619 



Example 599 

3-BiphenyM-yl-(2S)-{[7-^ 

propionyl)4,2,3,4-tetrahydro-isoqu^ acid methyl 

ester 

400 mg (0.1 mmol) of l-cyclopentylme%l-7-hydroxy^ 
carboxylic acid methyl ester (Example 419, Step 2) was dissolved in 20 ml of methanol with 
a catalytic amount of Pd/C and stiiTed overnight under H 2 atmosphere (60 psi). Filtaration 
followed by evaporation of the solvent under vacuo gave 0.4 g of l-cyclopentylmethyl-7- 
hydroxy-l,2,3,4-tetrahydro-isoquinoline-3-carboxylic acid methyl ester as a thick liquid. 

To a stirring solution of 400 mg (1.4 mmol} of the above compound, 790 mg (6.9 
mmol) of NEt 3 in DCM (10 ml) and 300 mg (1 .6 mmol) of BOC anhydride was added at 
room temperature and stirring continued for another 2 h. Evaporation of the solvent followed 
by column chromatography using 3:2 hexane and ethyl acetate gave 410 mg of 1- 
cyclopentylmethyl-2<2,2-dta 
(3S)-carboxylic acid methyl ester as a thick liquid. 

LCMS;374(M+1) + 
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400 mg (1 .02 mmol) of above phenol was reacted with 370 mg (2.04 mmol) of 4-tert- 
butyl phenylboronic acid, as described in general procedure G. The ester was purified by 
column chromatography using 9:1 hexane and ethyl acetate as an eluant and hydrolyzed as 
described in general procedure C to give 180 mg of the 7-(4-tert-butyl-phenoxy)-l- 
cyclopentylmethyl-2<2,2-dimethy^ 
carboxylic acid as a white solid. 
LCMS: 492 (M + l) + . 

240 mg (0.47 mmol) of above acid was reacted with (2S)-amino-3-biphenyl-4-yl- 
propionic acid methyl ester (152 mg, 0.52 mmol) as described in general procedure A. The 
ester (290 mg) was isolated after column chromatography using 9:1 hexane/ethyl acetate as 
an eluents. 

LCMS: 729(M+1) + . 

Example 600 

3-BiphenyM-yl-(2S)-{[7^ 

propionyl)- l,2,3,4-tetrahydro-isoquinoline-3-carbonyl]-amino} -propionic acid 

20 mg (0.028 mmol) of the ester (example 599) was hydrolyzed as shown in general 

procedure C to afford 19.6 mg of the title compound as a white solid. 
LCMS: 715 (M + l) + . 

Example 601 

(2SM[2-Acetyl-7<4-tert-btf 

isoquinoline-(3S)-carbonyl]-amino} -3-biphenyl-4-yl-propionic acid 

20 mg (0.028 mmol) of the example 599 was dissolved in 4.0 M HC1 in dioxane (2 
ml) and stirred for 45 min at rt. Evaporation of the solvent under vacuo gave 18.2 mg of 3- 
biphenyl-4-yl-(2S)-{[7-(4-tert^ 

isoqiiinoline-3-carbonyl]-amino}-propionic acid methyl ester HC1. 

To a stirring of solution of above compound (18.2 mg, 0.026 mmol) and NEt 3 (81 
mg, 0.08 mmol) in 4 ml of DCM at 0 °C was added acetyl chloride (10.6 mg, 0.13 mmol). 
Reaction mixture was wanned to r.t and stirring was continued for 45 min. Then the organic 
layer was washed with water, 1 .0 N HC1 and brine then dried over Na 2 S0 4 . Evaporation of 
the solvent gave an amide, which was hydrolyzed as described in general procedure C to give 
15 mg of the title compound as a white solid. 

LCMS: 673 (M + 1) + . 
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Example 602 

(2S)r[3-[3-(4-tert-Butyl^ 
4,4-dimethyl-pentanoic acid methyl ester 

12.5 g (54.3 mmol) of 2-amino-3-(3-hydroxy-phenyl)-propionic acid methyl ester was 
reacted with cyclopentyl acetic acid (6.97 g, 54.3 mmol) as described in general procedure 
A. The compound was purified using gradient elution with 10% to 100% ethyl acetate in 
hexanes to yield 9.1 g of 2-(2-cyclopentyl-acetylamino)-3-(3-hydroxy-phenyl)-propionic acid 
methyl ester. 

LCMS307 (M+l) + . 

A portion of the material from the previous step (4.0 g, 13.1mmol) was dissolved in 
120 mL anhydrous. DCM, and to this was added 4-f^-butylphenyl boronic acid (2.0 eq., 26.2 
mmol, 4.66 g), copper(IT) acetate (1.1 eq., 14.4 mmol, 2.62 g), and 20 g of powdered 4A 
molecular sieves. To the stirring mixture was added triethylamine (3.0 eq., 39.3 mmol, 5.5 
mL) and the reaction carried out according to general procedure G. Chromatographic 
purification on silica eluting with ethyl acetate in hexanes afforded 2.50 gof 3-[3-(4-tert- 
butyl-phenoxy)-phenyl]-2-(2-cyclopentyl-acetylamino)-propionic acid methyl ester. 

LCMS: 439(M+1) + . 

A portion of the product obtained in the previous step (107 mg, 0.24 mmol) was 
saponified according to general procedure C to afford 102 mg of of 2-(2-cyclopentyl- 
acetylamino)-3-(3-hydroxy-phenyl)-propionic acid. 

LCMS: 425 (M+ 1) + . 

A portion of the carboxylic acid described in the previous step (33 mg, 0.078 mmol) 
was coupled with neopentyl glycine methyl ester (2.0 eq., 0.16 mmol, 30 mg) using HBTU 
(3.0 eq., 0.23 mmol, 89 mg), and DIEA (5.0 eq., 0.39 mmol, 0.068 mL) in 1.0 mL of dry 
DMF according to general procedure A, to afford 41mg of the title compound. 

LCMS: 565 (M+l) + . 

Example 603 

2-[3-[3-(4-tert-Butyl-phenoxy)-p^ 
dimethyl-pentanoic acid. 

A portion of the material from example 602 (15mg, 0.026mmol) was saponified 
according to general procedure C to afford the title compound in quantitative yield (14.6 mg). 
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NMR: (400MHz, CDC1 3 ) 5 7.32 [m, 2H], 7.18 [t, 1H), 7.16 [br d, 1H], 6.93 [d, 
1H], 6.89 [m, 1H], 6.88 [m, 2H], 6.80 [ddd,lH], 6.66 [br d, 1HJ, 4.92 [X of ABX pattern, 
1H], 4.48 [dt, 1H], 3.12-2.88 [AB of ABX pattern, 2H], 2.18-2.03 [m, 3H], L79 [dd,lH], 
1.73-1.59 [m, 2H], 1.59-1.36 [m, 5H], 1.32 [s, 9H], 1.08-0.96 [m, 2H], 0.91 [s, 9H]. 
LCMS: 551 (M+l) + . 

Example 604 

6-(4-tert-Bu1yl-pheno^ acid 

1.77 g (4.07 mmol) of 3-[3-(4-tert-butyl-phenoxy)-phenyl]-2-(2-cyclopentyl- 
acetylamino)-propiordc acid methyl ester (synthesized in example 602, step 2) was dissolved 
in 40 mL anhydrous toluene and phosphoryl chloride was added and the mixture heated at 90 
°C for several hours and then cooled. The solvent and excess reagent was removed and the 
residue was purified via column chromatography on silica eluting with 20-30% ethyl acetate 
in hexanes to afford 380 mg of the cyclized product, 6-(4-tert-butyl-phenoxy)-l- 
cyclopentylmethyl-3,4-dihydro-isoqmnoline-3-carboxylic acid methyl ester. 
LCMS 421 (M+l) + . 

The product of the previous reaction (380 mg, 0.91 mmol) was dissolved in 9 inL dry 
DCM and triethylamine (5.0 eq., 4.53 mmol, 0.63 mL) and copper(H)acetate (2.2 eq., 1.99 
mmol, 362 mg) was added and the mixture stirred at rt for several hours. The mixture was 
cooled and concentrated and purified via column chromatography on silica eluting with 20- 
30% ethyl acetate in hexanes to afford 378 mg of 6-(4-tert-butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3-carboxylic acid methyl ester. 
LCMS 419(M+1) + . 

The above material was taken in its entirety (378 mg, 0.905 mmol) and saponified 
according to general procedure C to afford the title compound as a white solid (365 mg). 
LCMS 405 (M+l) + . 

Example 605 

(2SM[6-(4-tert-Butyl-phenoxyH 
dimethyl-butyric acid methyl ester 

To a solution of 6<4-tert-butyl-phenoxy)-l-cyclopentylmethyl-isoqiiinoline-3- 
carboxylic acid (50 mg, 0.124 mmol) in dry DMF (1.25 mL) was added HBTU (1.5 eq., 0.19 
mmol, 71 mg), terr-butylglycine methyl ester (1.1 eq., 0.14 mmol, 25 mg) and DIEA (3.0 eq., 
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0.37 mmol, 0:065 mL) according to general procedure A. Purification by chromatography 
on silica afforded 23 mg of the title compound. 
LCMS 532 (M+l) + . 

Example 606 

(2S)- {[6-(4-tert-Butyl-phenoxy)-l -cyclopentylmethyHsoquinoline-3-carbonyl] -amino} -3 ,3- 
dimethyl-butyric acid 

The product of the previous example was saponified according to the general 
procedure C to furnish the title compound (22mg). 

! HNMR: (400MHz, CDC1 3 ) 6 9.04 [d, 1H], 8.23 [s, 1HJ, 8.17 [d, 1H], 7.43 [m, 2H], 7.41 
[dd,lH], 7.23 [d, 1H], 7.04 [m, 2H], 4.66 [d, 1H], 3.34-3.22 [d of ABq, 2H], 2.53 [septet, 
1HJ, 1-91, 1.78 [m, 2H], 1.75-1.64 [m, 2H], 1.63-1.51 [m, 2H], 1.36 [s, 9H}, 1.39-1.28 [m, 
2H], 1.14 [s, 9H]. LCMS 518 (M+l) + . 



By analogous methods to those described above the following Examples were synthesized. 



Example 


Name ' 


LC/MS 


607 


(2S)-{[6-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 
isoquinoline-3-carbonyl]-amino } -4,4-dimethyl-pentanoic 
acid methyl ester 


545 


608 


(2S)-{[6-(4-tert-Butyl-phenoxy)-l-cyclopentylmethyl- 

isoquinohne-3-carbonyl]-ainino}-4,4-dimethyl-pentanoic 

acid 


531 


609 


(2S)-{[6-(4-tert-Butyl-phenoxy)-l-cyclopentyImethyl- 
isoquinoline-3-carbonyl]-amino}-3-phenyl-propionic acid 


551 



Example 610 

8-Bromo-l-cyclopentylme1hyl-5-methoxy-isoquinoline-3-carboxylic acid 

To a stirring of solution of 2-amino-3-(5-bromo-2-methoxy-phenyl)-propionic acid 
methyl ester HC1 (1.0 g, 3.08 mmol), NEt 3 (0.78 g, 7.7 mmol) in 30 ml of DCM at 0 °C was 
added cyclopentyl acetyl chloride (8.4 g, 57.3 mmol). Work up gave 1 .2 g of amide, which 
was used for further step without purification. 
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To a stirring solution of above amide (1 .14, 2.86 mmol) in 28 ml of anhydrous DCM 
at 0 °C was added oxalyl chloride (0.5g, 4.2 mmol). The reaction mixture was brought, to rt 
and stirring continued for another one hour. Then the reaction mixture was cooled to -10 °C 
and to it anhydrous FeCh (0.7g, 4.2 mmol) was added portion wise. The stirring was 
continued for 12 h at rt and the reaction mixture was treated with 5.0 ml of 2.0 M HC1 for 2h.. 
The organic layer was separated washed with water and brine, dried over Na 2 S04 and 
concentrated in vacuo. Methanol (20 ml) and cone H2SO4 (0.2 ml) was added to the foamy 
residue and reaction was heated to reflux for 12 h; usual work up as desribed in example 418 
gave 0.5 g of 8-bromo-l-cyclopentylmethyl-5-methoxy-3,4-dihydro4soquinoline-3-- 
carboxyhc acid methyl ester 

The above compound (0.5 g, 13 mmol) was dissolved in 15 ml of DCM then 0.6 g 
(3.3 mmol) of copper acetate and 0.66 g (0.6 mmol) of NEt 3 was added. Usual work up gave 
0.4 g of 8-bromo-l-cyclopentylmethyl-5-methoxy-isoquinoline-3^arboxylic acid methyl 
ester. 

To a stirring solution of 0.4 g (1.05 mmol) of the above ester in 2.5 ml of THF, 0.6 
ml of MeOH was added along with 0.6 ml of 2N LiOH at rt. Usual work up as described in 
general procedure C gave 0.38 g of title compound as a light yellow solid. 

] H-NMR (400 MHZ, CDC1 3 ): 8 8.96 (s, 1H), 7.98 (d, 1H), 6.90 (d, 1H), 4.02 (s, 3H), 
3.81 (d, 2H), 2.46 (m, 1H), 1.71 (m, 4H), 1.54 (m, 2H), 1.30 (m, 2H). LCMS: 365 (M+l). 

Example 611 

(2S)-[(8-Bromo- 1 -cyclopenty lmethyl-5-methoxy-isoquinoliue-3-carbonyl)-amino]-3 5 3- 
dimethyl-butyric acid 

0.3 g (0.96 mmol) of 8-Bromo-l-cyclopentylmethyl-5-methoxy-isoquinoline-3- 
carboxylic acid (example 610 ) was reacted with (2S)-amino-3,3-dimethyl-butyric acid 
methyl ester HCL (0.26 g, 1.4 mmol) as described in general procedure A. 0.35 g of ester 
was isolated after column chromatography using 4:1 hexane ethyl acetate as an eluents. 20 
mg ester was hydrolyzed by sonication at rt for 3 h and then usual work up as described in 
general procedure C to afford 19.0 mg of the title compound as a white solid. 

LCMS: 478 (M + l). 

Example 612 

(2S)-{[8-(4-tert-Butyl-phenyl)-l^ 
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-3^;arbonyl]-amino}-3,3-dimethyl-butyric acid 

(2S)-[(8-Bromo4-cyclopentylmethyl-5-m 
3,3-dimethyl-butyric acid methyl ester (62 mg, 0.012 mmol) from above example, 4-tert- 
butyl phenyl boronic acid (44 mg, 0.024 mmol), Pd (PPh 3 ) 4 (14.6 mg, 0.0012 mmol) and 0.6 
ml of 2N Na 2 C0 3 were taken up in 10 ml of toluene and degassed with nitrogen for 15 min. 
The reaction mixture stirred over night at 90 °C then usual work up and purification as 
described in General Procedure D gave the ester which was hydrolyzed by sonication at rt 
for 3 h and then usual work up as described in general procedure C to afford 38 mg of the 
title compound as a white solid. 

! H-NMR (400 MHZ, CDC1 3 ): S 8.97 (d, 1H), 8.90 (s, 1H), 7.45 (m, 4H), 7.22 (m, 
1H), 7.00 (d, 1H), 4.68 (d, 1H), 4.03 (s, 3H), 2.49 (d, 2H), 2.2 (m, 1H), 1.36 (m, 6H), 1.35 (s, . 
9H), 1.25 (m, 2H), L12 (s, 9H). LCMS: 531 (M + 1). 

Example 613 

8-(4-tert-Butyl-phenyl)-l-cyclopen acid 
0.2 g (0.52 mmol) of 8-bromo-l-cyclopentylmethyl-5-methoxy-isoquinoline-3- 
carboxylic acid methyl ester (from Example 610, step 3), 4-tert-butyl phenyl boronic acid 
(139 mg, 0.78 mmol), Pd (PPh 3 ) 4 (60 mg, 0.05 mmol) and 0.26 ml of 2N Na 2 C0 3 were taken 
in 10 ml of toluene and degassed with nitrogen for 15 min. The reaction mixture stirred over 
night at 90 °C then usual work up and purification as described in procedure D gave ester 
which was hydrolyzed as described in general procedure C to afford 0.19 g of the title 
compound as a white solid. 
LCMS: 418 (M + l). 

Example 614 

8-(4-tert-Butyl-phenyl)-l-cycto^ acid 
To a stirring solution of 8-(4-tert-butyl-phenyl)-l-cyclopentylmethyl-5-methoxy- 
isoquinoline-3-carboxylic acid (190 mg, 0.45 mmol) in 3 ml of DMF was added sodium 
ethane thiolate (383 mg, 4.5 mmol) and resulting mixture was heated at 120 °C for 4 h. Ethyl 
acetate was added (10 ml) to mixture and washed with IN HQ, water and brine and dried 
over Na2SC>4. Evaporation of the solvent under vacuo gave 1 60 mg of the title compound as a 
thick liquid. 

LCMS: 404 (M+l). 
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Example 615 

(2S)-{[8-(4-tert-Butyl-phenyl>l^yclo^ 
amino} -3,3-dimethyl-butyric acid 

0.1 5g (0.37 mmol) of above acid (Example 614) was reacted with (2S)-amino-3,3- 
dimethyl-butyric acid methyl ester HC1 (0.13 g, 0.74 mmol) as described in general procedure 
A. 0. 17 g of ester was isolated after column chromatography using 7: 1 hexane and ethyl 
acetate as an eluents. 20 mg ester was hydrolyzed by sonicating at it for 3 h and then usual 
work up as described in general procedure C afforded 19.0 mg of the title compound as a 
white solid. 

LCMS:517(M+1). 

Example 616 (204373) 
(2S)-{[8-(44ert-Butyl-pheny^ 
dimethyl-butyric acid 

To a stirring solution of (from example 615) (2S)-{[8-(4-tert-Butytphenyl)-l- 
cyclopentylmethyl-5-hydroxy~is^ acid 
methyl ester (150 mg, 0.22 mmol), NEt 3 (420 mg, 4.2 mmol) and DMAP (cat) in DCM (5 ml) 
was added trifluoromethane sulfonic anhydride (95.8 mg, 0.33 mmol) at 0 °C. The stirring 
was continued for another 30 min then 10 ml of DCM was added. The reaction mixture was 
washed with saturated citric acid, water and brine then dried over anhydrous Na 2 S04. 
Filtration followed by evaporation of the solvent under vacuum gave 168 mg of triflate, 
which was used for the next step without purification. 

The above triflate (25 mg, 0.037 mmol), PdCl 2 (dppf) (3.0 mg, 0.0037 mmol), NEt 3 
(18.9 mg, 0.1 8 mmol) and 8.6 |jL of formic acid were taken in 2 ml of DMF heated at 90 °C 
for 2 h. Evaporation of the DMF under vacuo followed by column chromatography using 9:1 
hexane and ethyl acetate as an eluents gave ester which was hydrolyzed by sonication at r.t 
for 3 h and then usual work up as described in general procedure C to afford 10 mg of the 
title compound as a white solid. 

LCMS:501 (M+l). 
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Example 617 

(2S)- { [8-(4-tert-Butyl-phenyl)- 1 -cy clopentylmethyl-5-furan-3-yl-isoquinoline-3- 
carbonyl]-amino}-3^-dimethyl-butyric acid 

30 mg (0.05 mmol) of triflate (from example 616, step 1), thiophene-3-boronic acid 
(10.1 mg, 0.09 mmol), Pd (PPh 3 ) 4 (5.3 mg, 0.005 mmol) and 0.15 ml of 2NNa 2 C0 3 were 
taken in 3 ml of toluene and degassed with nitrogen for 15 min. The reaction mixture stirred 
over night at 90 °C then usual work up and purification as described in procedure D gave 
ester which was hydrolyzed as described in general procedure C to afford 1 8 mg of the title 
compound as a white solid. 

LCMS: 567 (M+l). 

Example 618 

8-(4-tert-Butyl-phenoxy)~ 1 -cyclopen 

The stirring solution of 100 mg (0.26 mmol) of 8-bromo-l-cyclopentylmethyl-5- 
methoxy-isoquinoline-3-carboxylic acid methyl ester (example 610, step 3), 59 mg (0.4 
mmol) of 4-tert-butyl phenol, 170 mg (0.52 mmol) of Cs 2 C0 3 , 4.9 mg (0.026 mmol) of Cul 
and 8.1 mg (0.078 mmol) of N,N-dimethylglycine HC1 in 3 ml of dioxane was degassed for 
10 min then heated at 90 °C for 48 h. Evaporation of the dioxane followed by column 
chromatography using 9:1 hexane and ethyl acetate as eluent gave ester, which was 
hydrolyzed as described in general procedure C to afford 35 mg of the title compound as a 
white solid. 

LCMS: 434 (M+l) + 

Example 619 

(2S)- { [8-(4-tert-Butyl-phenoxy)- 1 -cyclopentylmethyl-5-methoxy-isoquinoline-3-carbonyl]- 
amino}-3,3-dimethyl-butyric acid 

25 mg (0.057 mmol) of above acid (Example 618) was reacted with (2S)-amino-3, 3- 
dimethyl-butyric acid methyl ester HC1 (20 mg, 0.1 1 mmol) as described in general 
procedure A. The ester was isolated after column chromatography using 7:1 hexane and 
ethyl acetate as eluent and was hydrolyzed by sonicating at rt for 3 h and then usual work up 
as described in general procedure C to afford 15.0 mg of the title compound as a white solid. 

LCMS: 547(M + 1) + . 
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By analogous methods to those described above the following Examples were 
synthesized. 



Example 


Name 


LC/MS 


620 


3-Biphenyl-4-yl-(2S)-[(8-bromo-l-cyclopentylmethyl-5- 
memoxy-isoqumoUne-3-carbonyl)-aiimio]-propionicacid 


588 


621 


(2R)-{[8-(4-tert-Butyl-phenyl>l-cyclopentylmethyl-5- 
methoxy4soquinoUne-3-caibonyl]-ainiiio}-cyclopeiityl- 
acetic acid 


543 


622 


(2R)-{[8-(4-tert-ButyI-phenyl)-l-cyclopentylmethyl-5- 

memoxy-isoqumolme-3^arbonyl]-amino}-phenyl-acetic 

acid 


551 


623 


(2R)-{[8-(4-tert-Butyl-phenyl)-l-cyclopentylmethyl-5- 
methoxy-isoqumoline-3-carbonyl]-amiiio}-3,3 -dimethyl- 
butyric acid 


531 



Biological Assay 

The following assay methods may be used to identify compounds of Formula (I) that 
are effective in antagonizing the function of factor DC Compounds of Formula (I) are 
effective in antagonizing the function of factor IX may be as inhibitors of the intrinsic 
clotting pathway. 
General Assay Procedure 
Factor EXa Florescence Based Molecular Assay: 

To determine the IC 50 of compounds of Formula (I) relative to factor DCa, \2\xL 
solutions of compounds of Formula (I) at various concentrations (2% DMSO final 
concentration) were incubated for 10 min at room temp, with a 24 pL solution of FIXa 
(HCIXA-0050 Haemotologic Technologies Inc. Essex Junction, VT; 3.9 units/mL) in buffer 
containing 80% Ethylene glycol, 10 mM CaCfe, 200 mM NaCl, and 100 mM Tris (pH 7.4) 
where the 24 pL solution of FIXa had an activity of 3.9 units/mL. The reaction was started 
by the addition of 12 of 0.5 mM FIXa substrate (Pefa-10148 from Pentaphaim Basel, 
Switzerland; methyl sulfonyl-D-cyclohexylglycyl-glycyl-arginine-7-amko-^ 
methylcoumarid monoacetate, available from Centerchem, Inc.). After incubating the 
reaction for 10 min at room temp, the plate was read in a Spectromax Gemini fluorescence 
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plate reader with and exitation wavelenth of 340 nm and an emmision wavelength of 440 nm. 
From the varying concentrations of test compound, ICso's are then calculated. 
Factor XIa Chromogenic Based Molecular Assay: 

To determine the IC50 of compounds of Formula (I) relative to factor XIa, 20 \iL 
solutions of compounds of Formula (I) at various concentrations (2% DMSO final 
concentration) were incubated for 10 min at room temp, with a 10 jiL solution of FXIa 
(HCXIA-0160 from Haemotologic Technologies Inc. Essex Junction, VT) in buffer 
containing 50 mM Tris (pH 7.4) and 150 mM NaCl where the 10|j.L solution of FXIa had an 
activity of 2 units/mL, and 1 50 \iL of buffer. The reaction was started by the addition of 20 
\xL of 10 mM FXIa substrate (Pefa-3371 from Pentapharm Basel, Switzerland; Pyr-Phg-Arg- 
pNA monoacetate, available from Centerchem, Inc.). After incubating the reaction for 10 
min at room temp, the plate was read in a Spectromax UV/vis plate reader at 405nm. 

The Examples in Table 1 inhibit Factor IX in the Factor EXa Florescence assay and 
Factor XI in the Factor XIa Chromogenic assay with an IC50 of less than 30 micromolar, or 
the Examples in Table 1 inhibit Factor XI in the Factor XIa Chromogenic assay with IC50 of 
less than 30 micromolar. 
FDCa in vitro clotting assay 

Compounds of Formula (I) of the present invention were evaluated for their inhibition 
of clotting in plasma to which exogenous Factor IXa was added. 20 \iL solutions of 
compounds of Formula (I) at various concentrations having 2% DMSO were incubated with 
30 \iL FIXa (HCXIA-0160 from Haemotologic Technologies Inc. Essex Junction, VT) 3.2 
units/mL in assay buffer containing 20 mM HEPES (pH 7.4) and 150 mM NaCl, 50jiL of 
1 :64 dilution of ALEXIN (trinity biosciences) in assay buffer, and 50 reconstituted human 
citrated plasma (Sigma) for 10 min at 37° C. The reaction was started by the addition of 50 
|xL of 40 mM CaCl2 in assay buffer. The plate was read in kinetic mode at 405 nm and 37° C 
immediately after addition of calcium. The plate was read for 5-10 min (depending on clot 
time) in 10 sec intervals on a Spectromax UV/vis plate reader. 
FXIa in vitro clotting assay: 

Compounds of Formula (I) of the present invention were evaluated for their inhibition 
of clotting in plasma to which exogenous Factor XI was added. 20 \iL solutions of 
compounds of Formula (I) at various concentrations having 2% DMSO were incubated with 
30 jiL FXIa (HCXIA-0160 from Haemotologic Technologies Inc. Essex Junction, VT) 0.4 
units/mL in assay buffer containing 20 mM HEPES (pH 7.4) and 150 mM NaCl, 50jiL of 
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1:64 dilution of ALEXIN (trinity biosciences) in assay buffer, and 50 |nL reconstituted human 
citrated plasma (Sigma) for 10 min at 37° C. The reaction was started by the addition of 50 
liL of 40 mM CaCb in assay buffer. The plate was read in kinetic mode at 405 nm and 37° C 
immediately after addition of calcium. The plate was read for 5-10 min (depending on clot 
time) in 10 sec intervals on a Spectromax UV/vis plate reader. 

The Examples in Table 1 either inhibit Factor IX in the Factor IXa in vitro clotting 
assay and Factor XI in the in vitro clotting assay with an IC50 of less than 30 micromolar, or 
the Examples in Table 1 inhibit Factor XI in the Factor XIa in vitro clotting assay with IC50 
of less than 30 micromolar. 

While the invention has been described and illustrated with reference to certain 
preferred embodiments therof, those skilled in the art will appreciate that various changes, 
modifications and substitutions can be made therein without departing from the spirit and 
scope of the invention. For example, effective dosages other than the preferred dosages as set 
forth herein may be applicable as a consequence of variations in the responsiveness of the 
mammal being treated for factor IXa -mediated disease(s). Likewise, the specific 
pharmacological responses observed may vary according to and depending on the particular 
active compound selected or whether there are present pharmaceutical carriers, as well as the 
type of formulation and mode of administration employed, and such expected variations or 
differences in the results are contemplated in accordance with the objects and practices of the 
present invention. 
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CLAIMS 
We Claim: 

1. The compound of Formula (I): 

Ar^ — K 
(I) 



wherein 

Ar2 comprises an aryl, heteroaryl, fused cycloalkylaryl, fused cycloalkylheteroaryl, fused 
heterocyclylaryl, or fused heterocyclylbeteroaiyl group optionally substituted 1 to 7 
times, wherein the substituents independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromp; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-T1-R20; 


i) 


-alkyl; 


j) 


-aryl; 


k) 


-heteroaryl; 


1) 


-heterocyclyl; 


m) 


-cycloalkyl; 


n) 


-alkylene-aryl; 


o) 


-alkylene-arylene-aryl; 


P) 


-alkylene-arylene-alkyl; 


q) 


-arylene-alkyl; 


r) 


-arylene-aryl; 


s) 


-arylene-heteroaryl; 


t) 


-heteroarylene-aryl; 


u) 


-hetero arylene-heteroaryl; 


v) 


-heteroarylene-heterocyclyl; 


w) 


-arylene-heterocyclyl; 
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X/ 


-arylene-arylene-alkyl; 


yj 








aa) 


1 1 aiivy leiic-aiyi, 


bb) 




cc) 


- Ti-alkylene-heteroaryl; 




»p 111, 

- 1 i-alkenylene-heteroaryl; 


ee) 


- Ti-cycloalkylene-aryl; 


ff) 


- Ti-cycloalkylene-heteroaiyl; 


gg) 


-TVheterocyclylene-aryl; 



hh) -Ti-heterocyclylene-heteroaiyl; 
ii) - TVarylene-alkyl; 

ii) - Ti-arylene-alkenyl; 
kk) - Ti-alkylene-arylene-aryl; 
11) - Ti-arylene-T 2 -aryl; 

mm) - Ti-arylene-aiylene-aryl; 

nn) - T r alkylene-arylene-alkyl; 

oo) -alkylene-Ti-alkylene-aryl; 

pp) -arylene-Ti-alkyl; 

qq) -arylene-Ti -alkylene-aryl; 

it) -T r alkylene-T 2 -aryl; 

ss) -Ti-alkylene-aiyl; 

tt) -alkylene-Ti-heteroaryl; 

uu) -alkylene-Ti-cycloalkyl; 

w) -alkylene-Ti-heterocyclyl; 

ww) -alkylene-T-aiylene-alkyl; 

xx) -alkylene-Ti -alkylene-arylene-alkyl; 

yy) -alkylene-T r alkyl; 

zz) -alkylene-TrR 20 ; 

aaa) -arylene- Ti-R 20 ; 

bbb) -alkylene-cycloalkyl; 

ccc) -Ti-arylene-T 2 -aIkylene-aryI; 

ddd) -Ti-arylene-aryl; 

eee) -Ti -alkylene-cycloalkyl; 
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ffi) -Ti-cycloalkyl; 

ggg) -Ti -heterocyclyl-T 2 -aryl; 

hhh) -Ti-alkynyl; 

iii) -Ti-alkylene-T 2 -aIkyl;or 

jjj) -hydrogen; 

wherein 

R20 comprises -hydrogen, -alkyl, -alkenyl, -alkylene-cycloalkyl, -alkynene- 
heterocyclyl, -aryl, -heteroaryl, -arylene-alkyl, -alkylene-aryl, -alkylene- 
arylene-alkyl, -alkylene-arylene-aryl, -alkylene-arylene-alkylene-aryl, - 
alkylene-arylene-O-arylene, or alkylene-arylene-O-alkylene-aryl; 
T, comprises -CH 2 -, -O-, -N(R 21 )-, -C(O)-, -CON(R 2 i)-, -N(R 2f )C(0)-, 
-N(R 21 )CON(R 22 K -N(R 2l )C(0)0-, -OC(0)N(R 21 )-, -N(R 21 )S0 2 -, - 
S0 2 N(R 21 )- 5 -C(0)-0-, -O-C(O)-, -S-, -S(O)-, -S(0 2 )-, -N(R 21 )S0 2 N(R 22 )-, 

22 



N 

II 



N 



s\ II 



R 21 ^3 >Qr ^1 t 

wherein 

R21, R22 and R23, independently comprise: -hydrogen, -alkyl, -alkenyl, - 
alkylene-cycloalkyl, -alkynene-heterocyclyl, -aryl, -heteroaryl, -arylene- 
alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, -alkylene-arylene-aryl, - 
alkylene-arylene-alkylene-aryl, -alkylene-arylene-O-arylene, or alkylene- 
arylene-O-alkylene-aryl; and 
T 2 comprises a direct bond, -CH 2 -, -0-, -N(R 24 )-, -C(O)-, -CON(R 24 )-, - 

N(R 24 )C(0)-, -N(Ra4)CX)N(Ra5>-, -N(R 24 )C(0)0-, -OC(0)N(R 24 )-, - 

N(R 24 )S0 2 -, -S0 2 N(R 24 )-, -C(0)-0-, -O-C(O)-, -S-, -S(O)-, -S(02>, 

-N(R 24 )S0 2 N(R 25 K 

wherein R 24 and R 2 5 independently comprise; -hydrogen, -alkyl, -alkenyl, - 
alkylene-cycloalkyl, alkynene-heterocyclyl, -aryl, -heteroaryl, -arylene- 
alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl; and 



K comprises a group of the formula 
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wherein 

c is equal to 0, 1, ox 2; wherein the values of 0, 1, and 2 comprise a direct bond, -CH 2 -, and - 
CH2-CH2-, optionally substituted 1 to 4 times with a substituent comprising: -alkyl, -aryl, 
-alkylene-aryl, -arylene-alkyl, -alkylene-arylene-alkyl, -O-alkyl, -O-aryl, or -hydroxyl; 

G comprises: -hydrogen, -CO2R1, -CH 2 OR,, -C(0)-R u -C(Ri)=N-0-R 2 , -C(0)N(R,)(R 2 ), - 
C(0)-NH-NH 2 , an acid isostere, or an ester isostere, 
wherein 

Ri and R 2 independently comprise: -hydrogen, -alkyl, alkoxy, alkylhydroxy, alkyl- 
N.N'-dialkyl-amino, alkyl-amino-acyl, -aryl, -arylene-alkyl, -alkylene-aryl, 
-alkylene-arylene-alkyl, or 

when Ri and R 2 are bonded to a nitrogen group in G, 

Ri and R 2 may be taken together to form a ring having the formula -(CH 2 ) m -Z 2 - 
(CH 2 )n, wherein 

m and n are, independently, 1, 2, 3, or 4; 

Z 2 comprises -CH 2 -, -C(O)-, -0-, -N(H)-, -S-, -S(O)-, -S(0 2 )-, -CON(H)-, - 
NHC(O)-, -NHC(0)N(H)- 5 -NH(S0 2 )-, -S(0 2 )N(H)-, -(0)CO-, - 
NHS(0 2 )NH-, -OC(O)-, -N(R 24 )-, -N(C(0)R 24 )-, -N(C(0)NHR 12 >, - 
N(S(02)NHR 24 )-, -N(S0 2 R 24 )-, or -N(C(0)OR 24 )-; 
wherein 

R 24 comprises hydrogen, aryl, alkyl, or alkylene-aryl. 
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R 3 comprises: hydrogen, -alkyl, alkylene-aryl, -aryl, or -alkylene-cycloalkyl. In an 
embodiment, R 3 comprises: hydrogen. In another embodiment, R 3 comprises: -alkyl, 
alkylene-aryl, or -alkylene-cycloalkyl. 

R4 comprises: hydrogen, -alkyl, -alkylene-cycloalkyl, or -alkylene-heterocyclyl, -alkylene. 
R 5 comprises: hydrogen, -alkyl, -alkylene-cycloalkyl, -alkylene-heterocyclyl, -alkoxy, 
alkylhydroxy, alkyl-NJST-dialkyl-amino, or -alkyl-amino-acyl. 

Ji, J 2 , J3, J4, h independently comprise -C(R 2 s)(R26)- or a direct bond, 

wherein R25 and R 26 independently comprise hydrogen, -alkyl, -aryl, -alkylene-aryl, 
alkoxy, alkylhydroxy, alkylene-O-alkyl, alkylene-O-alkylene-aryl, -C0 2 H, -alkylene- 
C0 2 H, , -C0 2 -alkyl, -alkylene-C0 2 -alkyl, -acid isostere, or -ester isostere, 
wherein the ring comprising nitrogen and Ji through J5 contains at least four carbon atoms 
and at least one of Ji through J 5 is substituted with -C0 2 H, -alkylene-C0 2 H, -C0 2 - 
alkyl, -alkylene-C0 2 -alkyl, -acid isostere, or -ester isostere; 

Zj comprises -CH 2 -, -C(O)-, -0-, -N(H)-, -S-, -S(O)-, -S(0 2 >, -CON(H)-, -NHC(0)-, - 
NHC(0)N(H>, -NH(S0 2 )-, -S(0 2 )N(H)-, -(O)CO-, -NHS(0 2 )NH-, -OC(O)-, -N(R6>, - 
N(C(0)R6)-, -N(C(0)NHR6)- ? -N(S(0 2 )NHR6>, -N(S0 2 R6)-, or -N(C(0)OR<>)-; 
wherein 

R$ comprises: -hydrogen, alkyl, aryl, or alkylene-aryl; 

V comprises: -(CH 2 )b-S-(CH 2 ) a -, -(CH 2 ) b -S-, -S-(CH 2 ) a -, -(CH 2 ) b -S(0 2 )-(CH 2 ) a -, -(CH 2 ) b - 
S(0 2 )-, -S(0 2 )-(CH 2 ) a -, -(CH 2 ) b -0-(CH 2 ) a -, -(CH 2 VN(R 7 )-(CH 2 ) a -, -(CH 2 ) b -0-, -(CH 2 ) b - 
N(R 7 ), -(CH 2 ) a -, or a direct bond; in which a is equal to 0, 1, or 2, b is equal to 1 or 2, and 
R 7 comprises: -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene- 
arylene-alkyl; wherein the values of 0, 1, and 2 comprise a direct bond, -CH 2 -, and -CH 2 - 
CH 2 -, optionally substituted 1 to 4 times with a substituent group comprising: -alkyl, - 
aryl, -alkylene-aryl, -arylene-alkyl, -alkylene-arylene-alkyl, -O-alkyl, -O-aryl, or- 
hydroxyl. 

X comprises: -N(R 8 >, -CON^)-, -N(R 8 )CO-, -N(R8)CON(R 9 )-, -OC(0)N(Rs)-, -S0 2 N(R 8 )-, 
or -N(R$)S0 2 N(R 9 )-; wherein Rg and R 9 independently comprise: -hydrogen, -alkyl, -aryl, 
-arylene-alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, -alkylene-cycloalkylene-C(O)- 
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alkylene-aryl, -alkylene-heterocyclylene-C(0)-alkylene-aiyl, -alkylene-C(H)(Ri 0 )(Rii), - 
alkylene-N-(Rio)(Ru), or -alkylene-cycloalkyl, 
wherein 

Rio comprises H, alkyl, alkylene-aryl, alkylene-heteroaryl, aryl, or heteroaryl, and 
Rn comprises H, -alkyl, -alkylene-aryl, -alkylene-heteroaryl, -aryl, -heteroaryl, - 
C(0)-0-alkyl, -C(0)-0-alkylene-aryl, -C(0)-0-alkylene-heteroaryl, -C(Q)- 
alkyl, -C(0)-alkylene-aryl,-C(0)-alkylene-heteroaryr, -S(0) 2 -alkyl, -S(0) 2 - 
aryl, -S(0) 2 -heteroaryl, -S(0) 2 -alkylene-aryl, -S(0) 2 -alkylene-heteroaryl, - 
S(0) 2 -NH-alkyl, -S(0) 2 -NH-alkylene-aryl, -S(0) 2 -NH-alkylene-heteroaryl, - 
S(0) 2 -NH-aryl, or -S(0) 2 -NH-heteroaryl; or 
Rio and R] i may be taken together to form a ring having the formula -(CH 2 )m-Z 2 - 
(CH 2 ) n - bonded to the nitrogen or carbon atom to which Rio and Ri 1 are 
attached, 
wherein 

m and n are, independently, 1, 2, 3, or 4; 

Z 2 comprises -CH 2 -, -C(0>, -0-, -N(H)-, -S-, -S(O)-, -S(0 2 )-, -CON(H)-, 
-NHC(0)-, -NHC(0)N(H)-, -NH(S0 2 )-, -S(02)N(H)-, -(0)CO-, - 
NHS(0 2 )NH-, -OC(0)-, -N(R 12 >, -N(C(0)Ri 2 )-, -N(C(0)NHRi 2 )-, - 
N(S(02)NHRi 2 )-, -N(S0 2 R, 2 )-, or -N(C(0)OR, 2 )-; 
wherein Ri 2 comprises hydrogen, aryl, alkyl, or alkylene-aryl;or 
R 10 and Rn may be taken together, with the nitrogen or carbon atom to which they 
are attached, to form a heteroaryl ring; 

Ari comprises an aryl, heteroaryl, fused cycloalkylaryl, fused cycloalkylheteroaryl, fused 
heterocyclylaryl, or fused heterocyclylheteroaryl group optionally substituted 1 to 7 
times, wherein the substituents independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-Di-Ru; 
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0 


-allcyl; 


j) 


-aryl; 


k) 


-heteroaryl; 


9 


-heterocyclyl; 


m) 


-cycloalkyl; 


n) 


-alkylene-aryl; 


o) 


-alkylene-heteroaryl; 


• P) 


-alkylene-arylene-D i -Ri 4 ; 


q) 


-alkylene-heteroarylene-Di-Ri4; 


r) 


-alkylene-arylene-aryl; 


s) 


-alkylene-heteroarylene-aryl; 


t) 


-alkylene-arylene-heteroaryl; 


u) 


-alkylene-axylene-arylene-Di-Ri4; 


v) 


ii i i ii i 
-alkylene-arylene-alkyl; 


w) 


-alkylerie-heteroarylene-alkyl; 


x) 


-Di-cycloalkyl; 


y) 


-arylene-cycloalkyl; 


z) 


i j ._ i _ ii i 

-heteroarylene-alkyl; 


aa) 


_ 1 ^ f 11 1 

-arylene-arylene-alkyl; 


bb) 


-Di-alkyl; 


cc) 


-Di-aryl; 


dd) 


-Di -heteroaryl; 


ee) 


-D i -arylene-D2-Ri4 ; 


ff) 


-D i -heteroarylene-D 2 -Ri 4; 


gg> 


-Di-alkylene-heteroaryl; 


hn) 


-D 1 -alkylene-aryl ; 




-Di-alkylene-arylene-D2-Ri4 


JJ) 


"Di-alkylene-heteroaxylene-D2-Ri4 


KK) 


-Di -aiylene-alkyl; 




-Di-heteroarylene-alkyl; 


mm) 


-Di -alkylene-arylene-aryl; 


nn) 


-Di-alkylene-heteroarylene-aryl; 


oo) 


-Di -arylene-arylene-aryl; 


PP) 


-Dr alkylene-arylene-alkyl; 
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qq) 


-D i -alky lene-heteroarylene-alky 


ss) 


-alky lene-D i -alkylene-ary 1; 


tt) 


-alkyIene-Di-alkylene-arylene-D 2 -Ri4 


uu) 


-arylene- Di-alkyl; 


w) 


-arylene- Di-cycloalkyl; 


ww) 


-arylene- Di-heterocyclyl; 


xx) 


-alkylene- Di-aryl; 


yy) 


-alkylene- Di-heteroaryl; 


zz) 


-alkylene-Drarylene-D 2 -Ri4 


aaa) 


-alkylene-Di -heteroarylene-D2-Ri 4 


bbb) 


-alkylene- Di-heteroaiyl; 


ccc) 


-alkylene- Di-cycloalkyl; 


ddd) 


-alkylene- Di-heterocyclyl; 


eee) 


-alkylene- Di-arylene-alkyl; 


fff) 


-alkylene- Drheteroarylene-alkyl; 


ggg) 


-alkylene- Di-alkylene-arylene-alkyl; 


hh) 


-alkylene- Di-alkylene-heteroarylene-alkyl; 


iii) 


-alkylene- Di-alkyl; 


jjj) 


-alkylene- Di-Ru; 


kkk) 


-arylene- D1-R14; 


Ul) 


-heteroarylene-Di-Ru; 


mmm) -Di-alkynyl; 


nun) 


-Di -alkylene-cycloalkyl; 


ooo) 


-arylene-Di-arylene-D 2 -Ri4 ; or 


PPP) 


-hydrogen; 



wherein 

Ri4, comprises: -hydrogen, -alkyl, -aryl, -heteroaryl, -arylene-alkyl, - 
heteroarylene-alkyl, -alkylene-aryl, -alkylene-heteroaryl, -alkylene- 
arylene-alkyl, or -alkylene-heteroarylene-alkyl; 

Di comprises -CH 2 -, -alkylene-, -alkenylene-, -alkylene-S-, -S-alkylene-, - 
alkylene-O-, -O-alkylene-, -alkylene-S(0) 2 -, -S(0) 2 -alkylene, -0-, - 
N(R 15 >, -C(O)-, -CON(R I5 )-, -N(R 15 )C(0)-, -N(R 15 )CON(R 16 )-, 
-N(R 15 )C(0)0-, -OC(0)N(R 15 )-, -N(R 15 )S0 2 -, -S0 2 N(R 15 )-, -C(0)-0-, 

-o-C(O)-, -s-, -s(ok -s(o 2 K -n(r 15 )so 2 N(r 16 >, 
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,or 



wherein 



Ris, Ri6, and Rn independently comprise: -hydrogen, -alkyl, -aryl, - 
heteroaryl, -arylene-alkyl, -heteroarylene-alkyl, -alkylene-aryl, - 
alkylene-heteroaryl, -alkylene-arylene-alkyl, or -alkylene- 
heteroarylene-alkyl; and 
D2 comprises -CH 2 -, -alkylene-, -alkenylene-, -alkylene-S-, -S-alkylene- 3 - 



and wherein 

the alkyl, aryl, heteroaryl, alkylene, and arylene groups in Ari, Ar 2 , Ri - R26 may be 
optionally substituted 1 to 4 times with a substituent group comprising: 

a) -hydrogen; 

b) -fluoro; 

c) -chloro; 

d) -bromo; 

e) -iodo; 

f) -cyano; 

g) -nitro; 

h) -perfluoroalkyl; 

i) -Q-perfluoroalkyl 



alkylene-O-, -O-alkylene-, -alkylene-S(0) 2 -, -S(0) 2 -alkylene, -0- 5 - 
N<R«K -C(0>, -CON(R 18 )-, -N(R l8 )C(0)-, -N(R 18 )CON(Ri 9 K 
-N(Ri 8 )C(0)0-, -OC(0)N(R 18 >, -N(R 18 )S0 2 -, -S0 2 N(Ri 8 )-, -C(0)-0-, 

-o-c(ok -s-, -s(OK -s(o 2 K -n(r 18 )so 2 n(r 19 >, 



wherein 



Ri 8 and R19 independently comprise: -hydrogen, -alkyl, -aryl, 



-arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl; 



j) 
k) 

1) 
m) 



-Q-R27; 

-Q-alkyl; 

-Q-aryl; 



-Q-alkylene-aryl; 
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n) -Q-alkylene-NR 2 7R 2 8; or 
o) -Q-aIkyl-W-R 28 ; 
wherein 

Q and W independently comprise: -CH 2 -, -0-, -N(R 29 )-, -C(O)-, -CON(R 29 )-, 
-N(R 29 )C(0)-, -N(R 29 )CON(R 30 h -N(R 29 )C(0)0-, -OC(0)N(R 29 )-, 
-N(R 29 )S0 2 -, -S0 2 N(R 29 )-, -C(0)-0-, -O-C(O)-, or -N(R 29 )SO 2 N(R 30 )-, 
wherein R 2 7, R 2 8, R2 9 , and R 30 independently comprise: -hydrogen, -alkyl, - 
aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl. 

2. The compound of Formula (I) in claim 1 , wherein Ar 2 comprises: an aryl, 
heteroaryl, or fused arylheterocyclyl group optionally substituted 1 to 7 times. 

3. The compound of Formula (T) in claim 1, wherein Ar 2 comprises: a phenyl, 
naphthyl, pyridyl, indolyl, isbquinolyl, pyrimidyl, tetrahydroisoquinolyl, quinoxazoyl, or 
quinazolyl group optionally substituted 1 to 7 times. 

4. The compound of Formula (I) in claim 1, wherein Ar 2 comprises: a 
substituted phenyl, 2-naphthyl, 2-pyridyl, 3-isoquinolyl, 2-pyrimidyl, 2-quinazolyl, or 3- 
tetrahydroisoquinolyl group having 1 to 5 substituents, wherein the substituents 
independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-Ti-R 20 ; 


i) 


-alkyl; 


j) 


-aryl; 


k) 


-heteroaryl; 


1) 


-heterocyclyl; 


m) 


-cycloalkyl; 


n) 


-alkylene-aryl; 


o) 


-alkylene-arylene-aryl; 


P) 


-alkylene-arylene-alkyl; 
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q) 


-arylene-alkyl; 


r ) 


-arylene-aryl; 


0 \ 
s ) 


-arylene-heteroaiyl; 


t\ 
l ) 


-heteroarylene-aryl; 


u) 


-heteroarylene-heteroaryl; 


v) 


-heteroarylene-heterocyclyl; 


w) 


-arylene-heterocyclyl; 


x) 


-arylene-arylene-alkyl; 


y) 


-Ti-alkyl; 


z) 


- Ti-aryl; 


aa) 


-Ti-alkylene-aryl; 


bb) 


- Ti-alkenylene-aryl; 


cc) 


- Ti -alkylene-heteroaryl; 


ad) 


- Ti-alkenylene-heteroaryl; 


ee) 


- Ti-cycloalkylene-aryl; 


a) 


- Ti-cycloalkylene-heteroaiyl; 


gg) 


-Tj -heterocyclylene-aiyl; 


nil) 


-Ti -heterocyclylene-heteroaryl; 


»o 


-T a -arylene-alkyl; 


jj) 


- Ti-arylene-alkenyl; 


kk) 


- Tj -alkylene-aiylene-aryl; 




- T r arylene-T 2 -aryl; 


nun) 


- Ti-axylene-arylene-aryl; 


HI!) 


- T r alkylene-aiylene-alkyl; 


00) 


-alkylene-T] -alkylene-aryl; 


pp) 


-arylene-TValkyl; 




-arylene-Ti-alkylene-aryl; 


ir) 


-Ti-alkylene-T 2 -aryl; 


ss) 


"Ti-alkylene-aryl; 


«) 


-aIkylene-T r heteroaryl; 


uu) 


-alkylene-T] -cycloalkyl; 


w) 


-alkylene-Ti -heterocy clyl; 


ww) 


-alkylene-T-arylene-alkyl; 



xx) -alkylene-Ti-alkylene-arylene-alkyl; 
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yy) 


-alKyiCJlC- 1 1 -dJLKyl, 


zz) 


nWrxAtxnc* HP. P 

-aiKyicne-i i _ Jtx2o? 


ctcL3.) 


-dxyienc- 1 1 -tv20) 




-aiKyicne-cy cio aiKyi , 


ccc) 


- 1 1 -aiy lene- 1 2 ~ siKy iene- axy 1 , 


Q.\JQ.) 


- 1 1 -ary lene-aryi, 


eee) 


-Ti -alkylene-cycloalkyl; 


tit) 


-Ti -cycloalkyl; 


ggg) 


- 1 i-neterocyclyl- 1 2-aryI; 


hhh) 


-Ti-alkynyl; 


iii) 


-Ti -alkylene-T 2 -alkyl;or 


jjj) 


-hydrogen; 


wherein 
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R20 comprises: -hydrogen, -alkyl, -alkenyl, -alkylene-cycloalkyl, -alkynene- 
heterocyclyl, -aryl, -heteroaryl, -arylene-alkyl, -alkylene-aryl, -alkylene- 
arylene-alkyl, -alkylene-arylene-aryl, -alkylene-arylene-alkylene-aryl, - 
alkylene-arylene-O-arylene, or alkylene-arylene-O-alkylene-aryl; 
Ti comprises -CH 2 -, -0-, -N(R 2 iK -C(0)-, -CON(R 2 i)-, -N(R 2 ,)C(0)-, 
-N(R 21 )CON(R 22 )-, -N(R 21 )C(0)0-, -OC(0)N(R 21 )-, -N(R 2 ,)S0 2 -, - 
S0 2 N(R 21 )-, -C(0)-0-, -0-C(0>, -S-, -S(0)-, -S(0 2 )-, -N(R 21 )S0 2 N(R 22 )-, 
R 9 > ^ 



N 

II 



II 



^1 R 23 >or ^1 

wherein 

R21, R 22 and R23, independently comprise: -hydrogen, -alkyl, -alkenyl, - 
alkylene-cycloalkyl, -alkynene-heterocyclyl, -aryl, -heteroaryl, - 
arylene-alkyl, -alkylene-aryl, -alkylene-arylene-alkyl, -alkylene- 
arylene-aryl, -alkylene-arylene-alkylene-aryl, -alkylene-arylene-O- 
arylene, or alkylene-arylene-O-alkylene-aryl; and 

T 2 comprises a direct bond, -CH 2 -, -O-, -N(R 24 )-, -C(OK -CONCR24)-, - 
N(R 24 )C(0)-, -NCR^CONCRzs)-, -N(R 24 )C(0)0-, -OC(0)N(R 24 )-, - 
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N(R 24 )S0 2 -, -SO2NCR24K -C(0)-0-, -O-C(O)-, -S-; -S(0)- s -S(0 2 )-, 

-N(R 24 )S0 2 N(R 25 K 
wherein 

R24 and R25 independently comprise; -hydrogen, -alkyl, -alkenyl, - 
alkylene-cycloalkyl, alkynene-heterocyclyl, -aryl, -heteroaryl, 
-arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl. 
5. The compound of Formula (I) in claim 1, wherein Ar 2 comprises: a 
substituted phenyl, 2-naphthyl, 3-isoquinolyl, 2-quinazolyl, or 3-tetrahydroisoquinolyl group 
having 1 to 5 substituents independently comprising: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


f) 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-Ti-R 2 o; 


i) 


-alkyl; 


j) 


-aryl; 


k) 


-arylene-alkyl; 


1) 


-Ti-alkyl; 


m) 


-Ti-alkylene-aryl; 


n) 


-Ti -alkylene-arylene-aiyl; 


0) 


-Ti -alkylene-arylene-alkyl; 


P) 


-arylene-Ti -alkyl; 


q) 


-alkylene-cycloalkyl; or 


r) 


-Ti -arylene-alkyl; 



wherein 



Ti comprises -CH 2 -, -0-, -N(R 2 i)-, -CON(R 2 i)-, -C(0)0-R 2 i, or 

-N(R 2 i)C(0)-; wherein R 2 o and R 2 i independently comprise: -hydrogen, 
-alkyl, or -aryl. 

6. The compound of Formula (I) in claim 1, wherein Ar 2 comprises a 1-alkylene- 
cycloalkyl)-(alkyl-phenoxy)-2-isoquinolyl group. 
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7. The compound of Formula (I) in claim 1, wherein Ar 2 comprises: 5-bromo-2- 
heptyloxy-benzyl, 5-bromo-2-(3-trifluoromethyl-phenoxy)-benzyl, 4'-trifluoromethyl - 
biphenyl, 4 , -trifluoromethoxy-biphenyl, 5-bromo-2<4-tert-butyl-benzenesulfonylamino)- 
benzyl, 5-chloro-2-diethylainmo-ben2yl, 5-chloro-2-(4-trifluoromethyl-phenylainino>beii2yl ) 
2-(cyclopentyl-acetyl)-7-(4-t^^ 

trifluoromethyl-phenoxy)-3,4-dihydro-lH-isoquinoline-2^ acid tert-butyl ester, (4- 

trifluoromethyl-benzyloxy)-3,4-^ acid tert-butyl ester, or 

2-(2-Cyclopentyl-acetyl)-7-(4-^^ 

8. The compound of Formula (I) in claim 1, wherein Ar 2 comprises: 7-(4-tert-butyl- 
phenoxy)-2-(2-cyclopentyl-acetyl)-l ,2,3,4-tetrahydro-isoquinoline, 6-(4-tert-butyl-phenoxy)- 
2-(2-cyclopentyl-acetyl)-l,2,3 9 4-tetrahydro--isoqumoline, 7-(4-tert-butyl-phenoxy)-3,4- 
dihydro-lH-isoquinoline-2-carboxylic acid isobutyl ester, 4-Hydroxy-4 , -trifluoromethyl- 
biphenyl-3, 4-methoxy-4 r -trifluoromethyl-biphenyl, 4-hydroxy-4 , -trifluoromethyl-biphenyl, 
6-(44ert-butyl-phenoxy)-isoquinoline, 7-(4-tert-butyl-phenoxy)-isoquinoline, or 6-(4-tert- 
butyl-phenoxy)-isoquinoline. 

9. The compound of Formula (I) in claim 1, wherein Ar 2 comprises: 6-(4- 
trifluoromethoxy-phenoxy)-isoquinoline, 5-(4-tert-butyl-phenoxy)-indole-l-carboxylic acid 
tert-butyl ester, 6-(4-tert-butyl-phenoxy)-3-ethylsulfanyl-quinoxalm 7-(4-tert-butyl- 
phenoxy)-l-cyclopentylmethyl-isoqu^ 

isoquinoline, 7-(4-tert-Butyl-phenoxy)-l-cycloheptyl-isoquinoline, 7-(4-tert-Butyl-phenoxy)- 
1-phenethyl-isoquinoline, or 6-(4-tert-bu1yl-phenoxy)-l-cyclopentylme%l-isoquinolm^ 

10. The compound of Formula (T) in claim 1, wherein c is equal to 0 or 1. 

1 1 . The compound of Formula (I) in claim 1 , wherein c is equal to 0. 

12. The compound of Formula (I) in claim 1, wherein G comprises: -hydrogen, - 
CO2R1, -CH2OR1, ~C(0)-Ri, -C(Ri)=N-0-R 2 , an acid isostere, or an ester isostere; wherein 
Rj andR 2 independently comprise: -hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, or 
-alkylene-arylene-alkyl. 

13. The compound of Formula (I) in claim 1, wherein G comprises: -hydrogen or - 
CO2R1; wherein Ri comprises : -hydrogen, -alkyl, or -aryl. 

14. The compound of Formula (I) in claim 1, wherein G comprises: -hydrogen or 

-CO2H. 

15. The compound of Formula (I) in claim 1, wherein G comprises: -C0 2 Ri or an 
ester isostere, wherein R\ comprises -alkyl, -alkylene-aryl, or -aryl. 
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16. The compound of Formula (I) in claim 1, wherein G comprises an ester isostere 

comprising a 3-alkyl-[l,2,4]oxadiazol-5-yl group. 

17. The compound of Formula (I) in claim 1, wherein K comprises a group of the 
formula: 



18. The compound of Formula (I) in claim 17, wherein V comprises -(CH 2 )b-0- 
(CH 2 ) a -, -(CH2)irN(R.7KCH2)t-, -(CH 2 )b-0-, -(CT 2 VN(R 7 ), -(CH 2 ) a -, or a direct bond; in 
which a is equal to 0, 1, or 2, b is equal to 1 or 2, and R 7 comprises: -hydrogen, -alkyl, -aryl, 
-arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl; wherein the values of 0, 1, and 2 
comprise a direct bond, -CH 2 -, and -CHrCH 2 -, optionally substituted 1 to 4 times with a 
substituent comprising: -alkyl, -aryl, -alkylene-aryl, -arylene-alkyl, -alkylene-arylene-alkyl, 
-O-alkyl, -O-aryl, or -hydroxy L 

19. The compound of Formula (I) in claim 17, wherein V comprises -(CH 2 ) a -, - 
(CH 2 VO-( CH 2)a-> or a direct bond, wherein a is equal to 1 or 2 and b is equal to 1 . 

20. The compound of Formula (I) in claim 17, wherein V comprises -(CH 2 ) a - or a 
direct bond, wherein a is equal to L 

21 . The compound of Formula (I) in claim 17, wherein X comprises: -N(Rg)-, 
-CON(R 8 )-, -N(Rs)CO-, or -N(R8)CON(R 9 )-, wherein R 8 and R 9 independently comprise: - 
hydrogen, -alkyl, -aryl, -arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl. 

22. The compound of Formula CO in claim 17, wherein X comprises: -NCR*)-, 
-CON(R«)-, or -N(R 8 )CO-, wherein R« comprises: -hydrogen, -alkyl, -aryl, -arylene-alkyl, 
-alkylene-aryl, or -alkylene-arylene-alkyl. 

23. The compound of Formula (I) in claim 17, wherein X comprises: -CON(Rs)-, 
wherein Rg comprises -alkylene-C(H)(Ri 0 )(Rii), wherein Ri 0 and R H form a ring having the 
formula -(CH 2 ) m -Z 2 -(CH 2 ) n - bonded to the carbon atom to which Rio and Ri 1 are attached, 
wherein m and n are, independently, 2 or 3, and Z 2 comprises -N(Ri 2 )-, -N(C(0)Ri 2 )-> or - 
N(C(0)ORi 2 >, wherein R12 comprises Ri 2 comprises hydrogen, aryl, alkyl, or alkylene-aryl. 

24. The compound of Formula (I) in claim 1 , wherein K comprises a group of the 
formula: 
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25. The compound of Formula (I) in claim 24, wherein Ari comprises a mono- or 
bicyclic aryl or heteroaryl group optionally substituted 1 to 7 times. 

26. The compound of Formula (I) in claim 24, wherein Ari comprises a phenyl 
pyridyl, indolyl, naphthyl, thiophenyl, thiazole, or benzothiazole group, optionally substituted 
1 to 5 times. 

27. The compound of Formula (I) in claim 24, wherein Ari comprises a phenyl group 
having 1 to 5 substituents, wherein the substituents independently comprise: 



a) 


-fluoro; 


b) 


-chloro; 


c) 


-bromo; 


d) 


-iodo; 


e) 


-cyano; 


0 


-nitro; 


g) 


-perfluoroalkyl; 


h) 


-D1-R14; 


0 


-alkyl; 


j) 


-aryl; 


k) 


-heteroaryl; 


1) 


-heterocyclyl; 


m) 


-cycloalkyl; 


n) 


-alkylene-aryl; 


o) 


-alkylene-heteroaryl; 


P) 


-alkylene-arylene-Di-Rn; 


q) 


-alkylene-heteroarylene-Di-Ri 4 ; 


r) 


-alkylene-arylene-aryl; 


s) 


-alkylene-heteroaiylene-aryl; 


t) 


-alkylene-arylene-heteroaryl; 


u) 


-alkylene-arylene-arylene-Di-Ri4; 


v) 


-alkylene-arylene-alkyl; 
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W) 


-alkylene-heteroaiylene-alkyl; 




-Di -cycloalkyl; 


.A 

y) 


-arylene-cycloalkyl; 




-heteroarylene-alkyl; 


aa) 


-arylene-arylene-alkyl; 


DD) 


- Di-allcyl; 


cc) 


- Di-aryl; 


da) 


- Di-heteroaryl; 


ee) 


-Di -arylene-D2-Ru; 


ff) 


-Di-heteroarylene-D2-Ri4; 


gg) 


- Di-alkylene-heteroaryl; 


nn) 


- D i -alky lene-ary 1 ; 

* 




-Di-alicylene-aryIene-D2-Ri4 


JJ) 


-D i -a!kylene-heteroarylene-D2-Ri 4 


KK) 


- Di-arylene-alkyl; 


n\ 
u ) 


- Dj-heteroarylene-alkyl; 


nnn) 


- D 1 -alkylene-arylene-aryl; 


nn) 


- Di-alkylene-heteroarylene-aryl; 


oo) 


- D 1 -arylene-arylene- aryl ; 


pp) 


- Di-alkylene-arylene-alkyl; 


qq) 


- Di-aikyleiie-neteroarylene-alky 


ss) 


_ 1 1 _ _1 "i-v _11 | 1 

-alkylene-Di -alkylene-aryl; 




-alkyleiie-Di -alkylene-aiylene-D2-R] 


uu) 


-arylene- Di-alkyl; 


VV) 


-arylene- D 1 -cy cloalkyl; 


ww) 


-arylene- Di-heterocyclyl; 


xx) 


-alkylene- Di-aryl; 


yy) 


-alkylene- Di-heteroaryl; 


zz) 


-alkylene-Dj -arylene-D2-Ri4 


aaa) 


-aiKyiene-jj \ -neieroaryiene-iJ2~JtM4 


bbb) 


-alkylene- Di-heteroaryl; 


ccc) 


-alkylene- Di-cycloalkyl; 


ddd) 


-alkylene- Di-heterocyclyl; 


eee) 


-alkylene- Dj-arylene-alkyl; 
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fff) -alkylene- Di-heteroarylene-alkyl; 
ggg) -alkylene- Di-alkylene-arylene-alkyl; 
hh) -alkylene- Di-alkylene-heteroarylene-alkyl; 
iii) -alkylene- Di-alkyl; 
jjj) -alkylene- D1-R14; 
kkk) -arylene- Di-Rh; 
111) -heteroarylene-Di-Ri4; 
mmm) -Di-alkynyl; 
nun) -Di-alkylene-cycloalkyl; 
000) -arylene-Di-arylene-D 2 -Ri4 or 
ppp) -hydrogen; 
wherein 

R14, comprises: -hydrogen, -alkyl, -aryl, -heteroaryl, -arylene-alkyl, - 

heteroarylene-aUcyl, -alkylene-aryl, -alkylene-heteroaryl, -alkylene-arylene- 
alkyl, or -alkylene-heteroaiylene-alkyl; 

Di comprises -CH 2 -, -alkylene-, -alkenylene-, -alkylene-S-, -S-alkylene-, - 
alkylene-O, -O-alkylene-, -alkylene-S(0) 2 -, -S(0) 2 -alkylene, -0-, -N(R 15 )-, - 
C(O)-, -CON(R 15 )-, -N(R 15 )C(0)-, -N(R 15 )CON(R 16 )-, -N(R 15 )C(0)0-, 
-OC(0)N(Ri 5 )-, -N(R 15 )S0 2 -, -S0 2 N(R I5 )-, -C(0)-0- 9 -O-C(O)-, -S-, -S(O)-, - 
S(0 2 K-N(Ri 5 )S0 2 N(R 16 K 

R 16 R 1 6 

- ' M 



C V 
II 



Rl5 R 17 or Rl5 p 

wherein R15, R16, and R17 independently comprise: -hydrogen, -alkyl, -aryl, - 
heteroaryl, -arylene-alkyl, -heteroarylene-alkyl, -alkylene-aryl, -alkylene- 
heteroaryl, -alkylene-arylene-alkyl, or -alkylene-heteroarylene-alkyl; and 
D2 comprises -CH 2 -, -alkylene-, -alkenylene-, -alkylene-S-, -S-alkylene-, - 
alkylene-O-, -O-alkylene-, -alkylene-S(0)2-, -S(0>2-alkylene, -0-, -N(Ri 8 )-, - 
C(0)-, -CON(R 18 )-, -N(R 18 )C(0>, -N(R 18 )CON(R 19 )-, -N(R 18 )C(0)0-, 
-OC(0)N(R 18 )-, -N(R 18 )S0 2 -, -S0 2 N(R, 8 )-, -C(0)-0-, -O-C(O)-, -S-, -S(O)-, - 
S(0 2 )-,-N(R 18 )S0 2 N(Ri9)-, 
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wherein Rig and R19 independently comprise: -hydrogen, -alkyl, -aryl, - 
arylene-alkyl, -alkylene-aryl, or -alkylene-arylene-alkyl. 

28. The compound of Formula (I) in claim 24, wherein Arj comprises a mono- 
substituted phenyl group wherein the substituent comprises: -aryl, -arylene-alkyl, -Di-aryl, - 
D 1 -alkylene-arylene-alkyl, or -arylene- Di-alkyl; wherein Di comprises -0-, -N(Ri5)-, - 
CON(Ri 5 )-, or -N(Ri 5 )C(0)-, and wherein R ]5 comprises: -hydrogen; -alkyl; or -aryl. 

29. The compound of Formula (I) in claim 24, wherein Ari comprises a phenyl group 
substituted with at least one of the following sustituents: 

a) -Di-Ru; 

b) -alkyl; 

c) -aryl; 

d) -heteroaryl; 

e) -heterocyclyl; 

f) -arylene-alkyl; 

g) -D r alkyl; 

h) -Di-aiyl; 

i) -Di-heteroaryl; 

j) -Drarylene-D 2 -Ri4; 
k) -Di-alkylene-heteroaryl; 
1) -Di-alkylene-aryl; 
m) -Di-alkylene-arylene-D2-Ri4; 
n) -arylene-Di -alkyl; 
o) -alkyl ene-D 1 -alkyl; 
p) -alkylene-Di-Ri 4 ; 
q) -arylene-Di-Ri 4 ; 
r) -Di-alkynyl; 
s) -Di-alkylene-cycloalkyl; or 
t) -arylene-Dj-arylene-D2-Ri4; 
wherein 

Di and D 2 independently comprise: -O- or -S(02)-, and 

R14 comprises hydrogen, -alkyl, -aryl, -arylene-aryl, -alkylene-aiyl. 

30. The compound of Formula (T) in claim 24, wherein Ari comprises: phenyl, 2- 
phenoxy-biphenyl-4-yl, 2-(4-trifluoromethyl-phenoxy)-biphenyl-4-yl, 3-biphenyl-4-yl, 4- 
phenoxy-biphenyl-4-yl, 2 ! -trifluoromethyl-biphenyl-4-yl, 3'-(4-trifluoromethyl-phenoxy)- 
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biphenyl-4-yl, 2-(4-benzyloxy-phenyl), 4-(4-trifluoromethyl-phenoxy)-phenyl, S'-chloro-^- 
fluoro-biphenyl-4-yl, or 4-(4-trifluoromethyl-pheiioxy)-phenyL 

31. The compound of Formula (I) in claim 24, wherein Ari comprises: 4-phenoxy- 
phenyl, 4-(3-trifluoromethyl-phenoxy)-phenyl, 2-biphenyl-4-yl, 4*-trifluoromethyl-biphenyl- 
4-yl, 3 , -chloro-4 , -fluoro-biphenyl-4-yl, 4-methanesulfonyl-biphenyl-4-yl, 4- 
cyclopentylmethoxy-phenyl, 4 , -trifluoromethoxy-biphenyl-4-yl, 2-cyclopentyl-ethoxy)- 
phenyl, 4-(4-trifluoromethoxy-phenoxy)-phenyl, 3-thiophen-3-yl 3 benzoic acid methyl ester, 
or 3-trifluoromethyl-phenyl. 

32. The compound of Formula (I) in claim 1, comprising (2S)-[5-Bromo-2-(4- 
trifluoromethyl-ben2yloxy)-benzoylam acid; 
(2S)-[5-Bromo-2-(4-tert-butyl-benzyloxy)-benzoylamino]-3-(2 , -phenoxy-bi 
propionic acid; 3-Biphenyl-4-yl-(2S)-[(4'-trifluoromethyl -biphenyl-4-carbonyl)-amino]- 
propionic acid; 3-Biphenyl-4-yl-(2S)-[(3 , -chloro-4 , -fluoro-biphenyl-4-carbonyl)-amino]- 
propionic acid; (2S)-[5-bromo-2-(2-cyclopentyl-acetylamino)-ben^oylamino]'-3-(2 , -phenoxy- 
biphenyl-4-yl)-propionic acid; 3-Biphenyl-4-yl-(2S)-[5-bromo-2-(4-tert-butyl- 
benzenesulfonylamino)-beiizoylamino]-propionic acid; (2S)-(5-Chloro-2-diethylamino- 
benzoylamino)-343'-(4-trifluoromethyl-phenoxy)-biphenyl-4-yl]-propiom acid; (2S)-[5- 
aioro-2-(3-chloro^-fluoro-ph^ 

propionic acid; (2S)45-Bromo-2-(4-trifluoromethyl-phenylamino)-benzoylamino}-3-(2 f -- 
phenoxy-biphenyl»4-yl)-propionic acid; (2S)-[(l-Acetyl-(2R)-pyrroK 
trifluoromethyl-biphenyl-4-carto acid; (3S)-(2- 

Biphenyl^yl-(lS)-caiboxy^thylcarbamoyl)-7-(4-tert-butyl-phenoxy)-3 > 4^ 
isoquinoline-2-carboxyhc acid isobutyl ester; 7-(4-tert-Butyl-phenoxy)-(3S)-[(lS)-carboxy-2- 
(4-phenoxy-phenyl)-ethylcarbamoyl]^ acid isobutyl 

ester; 3-Biphenyl-4-yl-(2S)-{[7-(4^^ 

tetrahydro-isoquinoline-(3S)-carbonyl]-amino}-propionicacid; 3-Biphenyl-4-yl-(2S)-{[6-(4- 
tert-butyl-phenoxy)-isoquinoline-3-cao:bonyl]-amino}-propionic acid; 6-(4-tert-Butyl- 
phenoxy)-isoquinoline-3-carboxylic acid [2-(4-cyclopentylmethoxy-phenyl)-(l S)-(3-methyl- 
[l,2,4]oxadiazol-5-yl)-ethyl]-amide; (2S)-(2-Biphenyl-4-yl-l-carboxy-ethylcarbamoyl)-5-(4- 
tert-butyl-phenoxy)-indole-l-carboxylic acid tert-butyl ester,. 3-Biphenyl-4-yl-2S-{[7-(4-tert~ 
butylphenoxy)-isoquinoline-3-carbonyl]amino}-propionic acid; (2S)-{[7-(4-tert-Butyl- 
phenoxy)-isoquinoline-3-carbonyl]-amino}-3-(4-phenoxy-phenyl)-propionic acid; 7-(4-tert- 
Butyl-phenoxy)-isoquinoline-3-carboxylic acid [2-[4-(2-cyclopentyl-ethoxy)-phenyl]-(lS)- 
(3-methyl-[l^,4]oxacfiazol-5-yl>^ 
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phenoxy)-3-ethylsulfanyl-quinoxaline-2-carbonyl]-amm acid; 3-Biphenyl-4-yl- 

(2S)-{[6-(4-tert-butyl-phenoxy)-4-ethylsulfanyl-quinazo 
acid ; (2R)-{[7-(44ert-Butyl-phenoxy)-l-cy^ 

amino} -3-thiophen-3-yl-propionic acid; (2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoKne-3^arbonyl]-aniino}-3,3-dim acid; (2S)-{[7-(4- 

tert-Butyl-phenoxy)-l-cyclopentylmethyl-isoqidnoline-3-^ 
trifluoromethyl-phenyl)-propionic acid; (2S)-{[7-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyHsoquinoUne-3-carbonyl]-ainino} -3-(4-isopropyl-phenyl)-propionic acid; 
3-(5-Bromo-thiophen-2-yl)-(2S)-{[7-(4-tert-butyl-phenoxy)-l-cyclopen 
isoquinoline-3-carbonyi]-amino}-propionic acid; (2S)- { [5-(4-tert-Butyl-phenoxy)- 1 - 
cyclopentylmethyl-isoqum^ acid ; (2S)-{[7-(4- 

tert-Butyl-phenoxy)- 1-cyclope^^ 

trifluoromethyl-phenyl>propionic acid; (2S)-{[6-(4-tert-Butyl-phenoxy)-l- 
cyclopentylmethyl-isoquinoline-3-carbonyl]-ainino} -3,3-dimetbyl-butyric acid; (2S)- {[8-(4- 
tert-Butyl-phenyl)-l-cyclopentyImethyl-5-methoxy-isoquinolm^ 
dimethyl-butyric acid; (2S)-{[8-(44ert-Butyl-phenyl)-l-cyd^^ 
isoqmnoHne-3-carbonyl]-ainino}-3 ? 3-dimethyl-butyric acid; or (2S)-{[8-(4-tert-Butyl- 
phenoxy)- 1 -cyclopentylmethyl-5-methoxy-isoquinoline-3- 
butyric acid. 

33. A pharmaceutical composition comprising a compound of Formula (I) as in claim 

1. 

34. The pharmaceutical composition of claim 33, wherein the compound of Formula 
(I) is an antagonist of factor XI or factor IX/XI activity. 

35. The pharmaceutical composition of claim 34, wherein the compound of 
Formula (I) is a partial antagonist of both factor XI and factor XLTX activity, wherein a 
partial antagonist comprises a compound that inhibits less than complete activity at a 
physiological dose. 

36. The pharmaceutical composition of claim 35, wherein the compound of 
Formula (I) inhibits up to 95% of factor XI or factor IX/XI activity. 

37. The pharmaceutical composition of claim 35, wherein the compound of 
Formula (T) inhibits up to 80% of factor XI or factor IX/XI activity. 

38. The pharmaceutical composition of claim 34, wherein the compound of 
Formula (I) antagonizes blood clotting mediated by factor XI or factor IX/XI. 
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39. The pharmaceutical composition of claim 34, comprising a therapeutically 
effective amount of the compound of Formula (I), wherein said therapeutically effective 
amount of Formula (I) preferentially inhibits the intrinsic clotting cascade as compared to the 
extrinsic clotting cascade. 

40. The pharmaceutical composition of claim 39, wherein said therapeutically 
effective amount of Formula (I) inhibits the intrinsic clotting cascade by greater than 80% 
and inhibits the extrinsic clotting cascade by less than 50%. 

41 . The pharmaceutical composition of claim 40, wherein said therap eutically 
effective amount of Formula (T) comprises an amount sufficient to achieve and maintain a 
sustained blood level that at least partially antagonizes factor XI or factor DC/XI biological 
activity. 

42. The pharmaceutical composition of claim 41 , wherein said sustained blood 
level comprises a concentration ranging from about 0.01 to 2 mM. 

43 . The pharmaceutical composition of claim 41 , wherein said sustained blood 
level comprises a concentration ranging from about 1 [iM to 300 pM. 

44. The pharmaceutical composition of claim 41, wherein said sustained blood 
level comprises a concentration ranging from about 20 pM to about 100 pM. 

45. The pharmaceutical composition of claim 33, wherein the compound of Formula 
(I) is an antagonist of factor IX activity. 

46. The pharmaceutical composition of claim 45, wherein the compound of Formula 
(I) is a partial antagonist of factor IX activity, wherein a partial antagonist comprises a 
compound that inhibits less than complete activity at a physiological dose. 

47. The pharmaceutical composition of claim 46, wherein the compound of Formula 
(I) inhibits up to 95% of factor DC activity. 

48. The pharmaceutical composition of claim 46, wherein the compound of Formula 
(I) inhibits up to 80% of factor IX activity. 

49. The pharmaceutical composition of claim 46, wherein the compound of Formula 
CO inhibits up to 50% of factor IX activity. 

50. The pharmaceutical composition of claim 45, wherein the compound of Formula 
(I) antagonizes blood clotting mediated by factor IX. 

5 1 . The pharmaceutical composition of claim 33, comprising a therapeutically 
effective amount of the compound of Formula (I), wherein said therapeutically effective 
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amount comprises a sufficient amount of the compound of Formula (I) to at least partially 
inhibit the biological activity of factor DC in a subject. 

52. The pharmaceutical composition of claim 33, comprising a therapeutically 
effective amount of the compound of Formula (I), wherein said therapeutically effective 
amount of Formula (T) comprises a sufficient amount of the compound of Formula (I) to at 
least partially inhibit the intrinsic clotting cascade in a subject. 

53. The pharmaceutical composition of claim 52, wherein said therapeutically 
effective amount of Formula (I) preferentially inhibits the intrinsic clotting cascade as 
compared to the extrinsic clotting cascade. 

54. The pharmaceutical composition of claim 52, wherein said therapeutically 
effective amount of Formula (T) inhibits the intrinsic clotting cascade by greater than 80% 
and inhibits the extrinsic clotting cascade by less than 50%. 

55. The pharmaceutical composition of claim 33, wherein said therapeutically 
effective amount of Formula (T) comprises a sufficient amount of the compound of Formula 
(t) for at least partial amelioration of at least one factor IX-mediated disease. 

56. The pharmaceutical composition of claim 33 in the form of an oral dosage or 
parenteral dosage unit. 

57. The pharmaceutical composition of claim 33, wherein said compound of Formula 
(I) comprises a dose in a range from about 0.01 to 1,000 mg/kg of body weight per day. 

58. The pharmaceutical composition of claim 33, wherein said compound of Foimula 
(T) comprises a dose in a range from about 0.1 to 100 mg/kg of body weight per day. 

59. The pharmaceutical composition of claim 33, wherein said compound of Formula 
(I) comprises a dose in a range from about 0.5 to 10 mg/kg of body weight per day. 

60. The pharmaceutical composition of claim 55, wherein said factor DC-mediated 
disease comprises stroke. 

61 . The pharmaceutical composition of claim 55, wherein said factor DC-mediated 
disease comprises deep vein thrombosis. 

62. The pharmaceutical composition of claim 61, wherein said thrombosis is 
associated with surgical procedures, long periods of confinement, acquired or inherited pro- 
coagulant states including anti-phospholipid antibody syndrome, protein C deficiency and 
protein S deficiency, or acute and chronic inflammation including recurrent miscarriage or 
Systemic Lupus Erythmatosis (SLE). 
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63. The pharmaceutical composition of claim 55, wherein said factor DC-mediated 
disease comprises excessive clotting associated with the treatment of kidney diseases by 
hemodialysis and/or venous hemofiltration. 

64. The pharmaceutical composition of claim 55, wherein said factor IX-mediated 
disease comprises cardiovascular disease. 

65. The pharmaceutical composition of claim 64, wherein said cardiovascular disease 
comprises myocardial infarction, arrhythmia, or aneurysm. 

66. The pharmaceutical composition of claim 33 further comprising one or more 
therapeutic agents. 

67. A method comprising: administering to a subject a compound of Formula (I) as 
claimed in claim 1. 

68. The method of claim 67, wherein said compound of Formula (T) is administered 
to said subject as a pharmaceutical composition comprising a therapeutically effective 
amount of said compound of Formula (I) and one or more pharmaceutical^ acceptable 
carriers, excipients, or diluents. 

69. The method of claim 67, wherein the compound of Formula (I) is an antagonist of 
factor IX activity. 

70. The method of claim 67, wherein said compound of Formula (I) is a partial 
antagonist of factor IX, wherein a partial antagonist comprises a compound that inhibits less 
than complete activity at a physiological dose. 

71 . The method of claim 70, wherein said compound of Formula (T) inhibits up to 
95% of factor IX activity. 

72. The method of claim 70, wherein said compound of Formula (T) inhibits up to 
80% of factor IX activity. 

73. The method of claim 70, wherein said compound of Formula (F) inhibits up to 
50% of factor IX activity. 

74. The method of claim 67, wherein the compound of Formula (I) antagonizes blood 
clotting mediated by factor IX. 

75. The method of claim 67, wherein said compound of Formula Q) is administered 
in an amount sufficient to partially antagonize the biological activity of factor IX in said 
subject. 

76. The method of claim 68, wherein said therapeutically effective amount of the 
compound of Formula (J) comprises a sufficient amount of the compound of Formula (I) to at 
least partially inhibit the intrinsic clotting cascade in said subject. 
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77. The method of claim 68, wherein said therapeutically effective amount of 
Formula (I) preferentially inhibits the intrinsic clotting cascade as compared to the extrinsic 
clotting cascade. 

78. The method of claim 68, wherein said therapeutically effective amount of 
Formula (I) inhibits the intrinsic clotting cascade by greater than 80% and inhibits the 
extrinsic clotting cascade by less than 50%. 

79. The method of claim 68, wherein said therapeutically effective amount of the 
compound of Formula (I) comprises a sufficient amount of the compound of Formula (I) for 
treatment or prevention of factor DC-mediated diseases. 

80. The method of claim 67, wherein said pharmaceutical composition is 
administered in the form of an oral dosage or parenteral dosage unit. 

81 . The method of claim 67, wherein said compound of Formula (T) is administered 
as a dose in a range from about 0.01 to 1,000 mg/kg of body weight per day. 

82. The method of claim 67, wherein said compound of Formula (I) is administered 
as a dose in a range from about 0.1 to 100 mg/kg of body weight per day. 

83. The method of claim 67, wherein said compound of Formula (I) is administered 
as a dose in a range from about 0.5 to 10 mg/kg of body weight per day. 

84. The method of claim 79, wherein said factor IX-mediated disease comprises 

stroke. 

85. The method of claim 79, wherein said factor IX-mediated disease comprises deep 
vein thrombosis. 

86. The method of claim 85, wherein said thrombosis is associated with surgical 
procedures, long periods of confinement, acquired or inherited pro-coagulant states including 
anti-phosphoHpid antibody syndrome, protein C deficiency and protein S deficiency, or acute 
and chronic inflammation including recurrent miscarriage or Systemic Lupus Erythmatosis 
(SLE). 

87. The method of claim 79, wherein said factor DC-mediated disease comprises 
clotting associated with the treatment of kidney disease by hemodialysis and/or venous 
hemofiltration. 

88. The method of claim 79, wherein said factor DC-mediated disease comprises 
cardiovascular disease. 

89. The method of claim 88, wherein said cardiovascular disease comprises 
myocardial infarction, arrhythmia,or aneurysm. 
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90. The method of claim 67, wherein said compound of Formula (I) is used to replace 
or supplement compounds that reduce clotting. 

91. The method of claim 68, wherein said pharmaceutical composition further 
comprises one or more therapeutic agents. 

92. The pharmaceutical composition of claim 33, comprising a therapeutically 
effective amount of the compound of Formula (I), wherein said therapeutically effective 
amount comprises a sufficient amount of the compound of Formula (I) to at least partially 
inhibit the biological activity of factor XI or factor IX/XI in a subject. 

93. The pharmaceutical composition of claim 33, comprising a therapeutically 
effective amount of the compound of Formula (T), wherein said therapeutically effective 
amount comprises a sufficient amount of the compound of Formula (I) to at least partially 
inhibit the intrinsic clotting cascade in a subject. 

94. The pharmaceutical composition of claim 33, wherein said factor XI- or factor 
DC/XI-mediated disease comprises stroke. 

95. The pharmaceutical composition of claim 33, wherein said factor XT- or factor 
DC/XI-mediated disease comprises deep vein thrombosis. 

96. The pharmaceutical composition of claim 95, wherein said thrombosis is 
associated with surgical procedures, long periods of confinement, acquired or inherited pro- 
coagulant states including anti-phospholipid antibody syndrome, protein C deficiency and 
protein S deficiency, or acute and chronic inflammation including recurrent miscarriage or 
Systemic Lupus Erythmatosis (SLE). 

97. The pharmaceutical composition of claim 33, comprising a sufficient amount 
of the compound of Formula (I) for at least partial amelioration of at least one factor XI- or 
factor IX/XI-mediated disease, wherein said factor XI- or factor IX/XI-mediated disease 
comprises excessive clotting associated with the treatment of kidney diseases by 
hemodialysis and/or venous hemofiltration. 

98. The pharmaceutical composition of claim 33, comprising a sufficient amount 
of the compound of Formula (I) for at least partial amelioration of at least one factor XI- or 
factor IX/XI-mediated disease, wherein said factor XI- or factor IX/XI-mediated disease 
comprises cardiovascular disease. 

99. The pharmaceutical composition of claim 99, wherein said cardiovascular 
disease comprises myocardial infarction, arrhythmia, or aneurysm. 
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1 00. A method for the inhibition of the normal biological function of factor XI or 
factor DC/XL comprising: administering to a subject in need thereof a compound of Formula 

CD- 

101. The method of claim 100, wherein said compound of Formula (I) is an 
antagonist of factor XI or factor DC/XT activity. 

1 02 . The method of claim 1 00, wherein said compound of Foimula (I) antagonizes 
blood clotting mediated by factor XI or factor IX/XL 

103. The method of claim 100, wherein said compound of Formula (I) is 
administered in an amount sufficient to partially antagonize the biological activity of factor 
XI or factor DC/XT in said subject. 

1 04. The method of claim 1 01 , wherein said compound of Formula (T) is an 
antagonist of factor XI or factor DCZXI activity. 

105. The method of claim 100, wherein said compound of Formula (I) antagonizes 
blood clotting mediated by factor XI or factor IX/XL 

1 06. The method of claim 1 00, wherein said compound of Formula (I) is 
administered in an amount sufficient to partially antagonize the biological activity of factor 
XI or factor IX/XI in said subj ect. 

107. The method of claim 100, wherein said pharmaceutical composition is 
administered in the form of an oral dosage or parenteral dosage unit 

108. The method of claim 100, wherein said compound of Formula (I) is 
achninistered as a dose in a range from about 0.01 to 1,000 mg/kg of body weight per day. 

109. The method of claim 100, wherein said compound of Formula (I) is 
administered as a dose in a range from about 0. 1 to 100 mg/kg of body weight per day. 

110. The method of claim 101, wherein said compound of Formula (J) is 
administered as a dose in a range from about 0.5 to 10 mg/kg of body weight per day. 

111. The method of claim 101, wherein said compound of Formula (I) is used to 
replace or supplement compounds that reduce clotting. 

1 12. The pharmaceutical composition of claim 33, wherein the compound of 
Formula (I) antagonizes blood clotting. 

113. The pharmaceutical composition of claim 33, comprising a therapeutically 
effective amount of the compound of Formula (T), wherein said therapeutically effective 
amount of Formula 00 comprises a sufficient amount of the compound of Formula (I) to at 
least partially inhibit blood clotting in a subject. 
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1 14. A method to inhibit blood clotting comprising administering a compound of 
Formula (I) as in claim 1 . 

1 15. A method to at least partially inhibit blood clotting comprising administering a 
compound of Formula (I) as in claim 1. 

1 16. A method to inhibit blood clotting comprising administering the pharmaceutical 
composition of claim 33. 

1 1 7. A method to at least partially inhibit blood clotting comprising administering the 
pharmaceutical composition of claim 33. 

118. The method of claim 33, wherein said composition comprises the compound 
of Formula (I), and wherein the compound of Formula (I) acts as a partial antagonist of factor 
IX activity, wherein a partial antagonist comprises a compound that inhibits less than 
complete activity at a physiological dos, and wherein said composition is used to supplement 
or replace compounds that reduce clotting. 

i 
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